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O EDITOR'S NOTES 







Cutting Through 
The Fog Of War 



Knowledge is power, and never 

more so than in warfare. This month's 
cover story ("Nowhere To Hide," page 
54) is a remarkable look at an aspect 
of the Iraq war that has garnered 
surprisingly little attention in the 
mainstream press: the growing use 
of small, low-cost Unmanned Aerial 
Vehicles (UAVs) to provide real-time 
intelligence to our forces. 

In the weeks leading up to the oper- 
ation to reclaim the insurgent-held 
Iraqi city of Fallujah, the American 
press focused on the inherent dangers 
of urban warfare. Many feared that 
the coalition forces would be at a dis- 
advantage in the narrow streets and 
chaotic warrens of that ancient city. 
And it's true that the battle for Fallu- 
jah offered enormous challenges to 
the U.S. soldiers and Marines who did 
the bulk of the fighting. But our forc- 
es had a technological advantage that 
more than leveled the playing field: 
As the coalition retook the city block 



by block, small, remote-control Pio- 
neer surveillance aircraft flew lazy 
circles overhead, streaming back intel- 
ligence to troops on the ground. 

When the offensive began, author 
Bing West, a former Marine himself, 
shadowed a Marine squadron known 
as the Watchdogs as they tended their 
small flock of 14-ft.-long Pioneers, and 
coordinated the steady flow of infor- 
mation. With their eyes in the sky, the 
Marines could study the insurgents' 
tactics and identify their safe houses. 
And when the time came to strike, they 
could help direct an impressive array 
of shooters with pinpoint precision — 
artillery, Harrier jets, AC-130 Spec- 
tre gunships, even other aerial drones 
equipped vwth missiles. 

Throughout history, military tech- 
nology has become ever more lethal. 
But as West's article makes clear, 
our military's growing use of UAVs 
reflects a largely unsung revolution 
in military thinking. Instead of using 
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OUR MAN IN IRAQ: Former Marine Bing West files a front-line report from Fallujah 
on a Marine squadron that operates remote-control spy planes used to send live 
video feeds to ground forces, tracking insurgents and safeguarding civilians. 




our huge technological advantage to 
spread greater devastation, our forces 
increasingly rely on high-tech surveil- 
lance and targeting to limit the need 
for massive firepower. By locating 
the enemy sooner and from a great- 
er distance, our forces can minimize 
civilian casualties even as they fight 
more effectively. 

West is the author of three books on 
mihtary affairs, including the Vietnam 
memoir The Village and the novel The 
Pepperdogs. His fourth. No True Glory: 
Fallujah And The Struggle In Iraq — 
A Frontline Account, will be published 
in May by Bantam Books. 

Also in this issue. West Coast editor 
Ben Stewart and the rest of PM's auto- 
motive team tackle the great mileage 
debate. Hybrid vehicles have gotten 
all the press lately for their high-effi- 
ciency pairing of a gasoline engine 
with electric propulsion. But diesel 
engines — one of the original automo- 
tive technologies — have always been 
efficient. And now diesels are back in 
a big way, as carmakers offer a num- 
ber of peppy but frugal designs. So 
what's a mileage-conscious consum- 
er to do? To find out, our automotive 
editors spent five days comparing 
three hot-selling hybrids with three 
comparable diesel models. The great 
faceoff begins on page 60. 
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Coiniiuiiiicate 
With Us 

We want it to be easy 
for you to communicate 
witii us. 

Here are some ways you 
can do it. 



LETTERS 



Your written letters are always 
welcome. If we think your letter 
would be interesting to other readers, 
we might even print it in our Letters 
column (unless you request that it 
not be printed). Send your letter to 
one of our editors, who are listed by 
department on the masthead on the 
left. You can send it in any of the 
following ways: 

» E-MAIL: 

popularmechanics@hearst.com 

MAIL: 
Popular Mechanics 
810 Seventh Ave., 6th Floor 
New York, NY 10019 

I FAX: 

212-586-5562 



SUBSCRIPTION INQUIRIES 



Call 800-333-4948 or visit our 
Customer Care Web site, 
www.ccare.hearstmags.com. 



PM.ZONE 



You can log on to the PM.Zone Web 
site at www.popularmechanics.com. 
We recommend using Netscape 7 or 
Internet Explorer 5. Our five channels 
of content — Automotive, Home, 
Science, Technology and Outdoors — 
are designed to keep you entertained 
and informed all day. The big home 
page features a fresh bit of science 
news every day in Technology 
Watch, a news feed that's updated 
every 20 minutes, and the Specials 
column, which promotes upcoming 
stories, seasonal show coverage and 
the Popular Mechanics Racing 
Calendar. Each channel has its own 
home page, with a feature story 
and a Specials column. The newest 
highlights are auto and technology 
blogs, updated every day. 
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Until tomorrow. 
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The best sleep you ever got with a cold . . . medicine. 




Wish List 



As a longtime 
motorcyclist and 
subscriber, I was 
really irritated 
that you picked a Jesse James cus- 
tom chopper as the No. 1 item on 
your "Wish List" (Dec. 2004). Chop- 
pers are "home" made, not "custom" 
made. They are also uncomfortable 
and handle more like barges than 
true motorcycles. Worse, many of 
the people who buy them also buy 
into the lunacy that it's only cool to 
ride if you're wearing a rag for a hel- 
met, and a T-shirt and jeans, instead 
ofsafe riding gear. 

John Westcott 
San Antonio, TX 

LINUX 

Thank you for reviewing Linux 
("Logging Into Linux," Dec. 2004). 
I am elated that someone has finally 
pointed out how user- friendly it is. 

Jim Jenets 
Via Internet 

I have been using Linux (along with 
Windows 2000 Server) for a class I 
am taking. Linux has crashed several 
times, but I have yet to crash in Win- 
dows 2000, and Windows has been 
far easier to set up. Once this class is 
over, I will remove Linux and pay the 
big bucks just to never have to deal 
with that convoluted mess again. 

Patrick Holecek 
Via Internet 

RADIO RADIO 

I recently listened to a satellite radio 
like the one Rebecca Day tested 



1 ("Sat Radio," Dec. 2004). It was 
! neat, and I loved the variety. But, 
satellite radio will take a back seat 
to the local stations until it can pro- 
vide local events and news. 

David Kirksey 
Gulfport, MS 

COURAGE AFTER FIRE 

When I first saw the picture of Army 
Spc. Kevin Pannell on the Editor's 
Notes page, it looked like an ordi- 
nary picture of him with his son, 
but then I saw he had no legs. In 
your article ("Courage After Fire," 
Dec. 2004), it is clear that he has an 
impressive inner strength and will 
to live. It was inspiring to read about 
his desire to pursue a career in occu- 
pational therapy and to work with 
amputees. Army Spc. Kevin Pannell 
is a fine example of someone using 
his experience to help others. 

Jay Howard 
Brooklyn, NY 

I would like to say "thank you" to 
Kevin Pannell. 

F.M. Foley 
Via Internet 

IT /S ROCKET SCIENCE 

Your article ("The X Factors," Dec. 
2004) has what I assume to be a 
typo. Reaction thrusters control 
"attitude," not "altitude" (unless 
rocket scientists have come up 
with larger reaction thrusters than 
were around when I worked in the 
rocket industry). 

Milt Woodham 
Colorado Springs, CO 



f 



Correction: A number of readers wrote to note that Ford does not offer an F-250 Super Duty In a 

dualie configuration. The truck that Ford delivered to us for our story'King Of The Load" (Dec. 2004) 
was a factory prototype, and Ford decided not to offer that configuration under the F-250 badge. 
However. Ford offers the 350 pickup in a dualie version. 

In "Courage After Fire." ( Dec. 2004) we misspelled the name of the Rehabilitation Institute of Chicago. 

To be considered for publication, please include your full name and address, even if you send via 
e-mail. We'll withhold both upon request but we will not print any anonymous letters. All letters 
are subject to editing for length, style and format. 
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PM contributing editor Leslie 
Sabbagh's article about Army Spc. 
Kevin Pannell and his arduous reha- 
bilitation from his wounds in Iraq 
generated a strong response from 
readers. Pannell, who is now regu- 
larly walking on his two prosthetic 
legs, recently sent us this update, 
along with the photo (above) of him 
with his new pickup truck: 

/ would like to personally express 
my compliments on a Job well done 
with tt)e December PM article on me. 
Leslie's piece was outstanding in my 
opinion and I believe ttiat PM is lucl<y 
to have her as a contributor. I felt that 
I could trust her and certainly had to, 
as this was my first major media cov- 
erage. I am more than pleased with 
the way that it turned out. Please 
feel free to print my e-mail address, 
brokendownyoung@yahoo.com, in 
the magazine. I love to get feedkiack 
from the readers and will answer any- 
one who writes. 

Thank you again, 
Kevin "Stumpy" Pannell 

Readers who would like to help out other 
wounded U.S. forces now going through 
rehabilitation are encouraged to con- 
tribute to the Wounded Warrior Project 
(www.woundedwarrlorproject.org). a 
nonprofit group that offers supplies, train- 
ing and support to veterans working to 
rebuild their lives. 
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O TIMEMACHINE. 



Fitness Test 

After decades of dieting, it's liard to tell whether 
the machines are worl<ing for us or against us. 




Years Ago (January 1915) 

THE ELASTIC WAISTBAND? 

In the good old days, losing weight 
meant undergoing massage by 
giant rolling pins instead of depriv- 
ing oneself of junk food like recent- 
ly introduced Hershey's Kisses. In 
this case, two form-fitting roller 
belts were said to reduce "superflu- 
ous flesh" without sacrifice, exer- 
tion (or scientific explanation) . 






Years Ago (January 1930) 

HIGH POINT IN GLUTTONY 

Paving the way for competi- 
tive eating and the obesity epi- 
demic, the first "pay-as-you-enter restaurants" opened 
their doors. Unlike today's stationary spreads (shown 
here), these buffets involved conveyor belts, which rolled 
out the entire menu every 2 minutes, providing at least 
some exercise as diners chased down seconds — and thirds. 



25 



Years Ago 

(OCTOBER 1980) 




DIY SPINNING 

Before Jazzercise and Jane 
Fonda, the '80s exercise craze 
started out with projects such 
as this DIY exercise bike. 
Using an aluminum chair 
frame for support and an old 
bath towel to wedge between 
the brake caliper and wheel 
rim for resistance, a regular 
bicycle became stationary. 
You could pop the bike out 
to use on the road (unlike its 
home gym successors, which 
inevitably ended up at the 
neighborhood yard sale). 



Years Ago 

[NiARCH 1960) 




REVENGE OF 
THE MACHINES 

Overeaters Anonymous was 
founded the year that PM 
reported on the first member- 
ship gym chains. We noted 
that they "look like factories, 
except that the people . . . 
work the machines instead 
of letting the machines 
work them." pm 
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PHOTOGRAPH BY GEOFFREV WHEELER 




ED. ROBOTS ON PATROL IN JAPAN, LEAKING IN BOSTON 



Tiny Timer 

The world's most accurate clocks can now At on a micro- 
chip, thanks to micromachining techniques borrowed from the 
semiconductor industry. 

The smallest atomic clocks currently in use are the size of a 
deck of cards, and can be found on GPS satellites and in cellphone 
towers. The microfabricated atomic clock mounted to this base- 
plate is roughly the size and weight of a grain of rice, and could 
greatly enhance the accuracy of GPS receivers in everything 
from handheld navigators to cellphones, says John Kitching of 
the National Institute of Standards and Technology in Boulder, 
Colo., where the new clock was built. 

Kitching sees the technology as being two to three years from 
the consumer market, with an estimated cost of $100 — 10 times 
less than the current state of the art. —Alex Hutchinson 




Highest Flier In Vegas 

Which is the more dangerous place to be on Feb. 21— on the inaugural spin of 
Insanity: The Ride or underneath it? This new Las Vegas attraction will dangle its queasy 
passengers 64 ft. over the edge of the tower of the Stratosphere Casino Hotel — that's 
906 ft. above the ground. The mechanized arm will spin 10 riders at a time in an invert- 
ed centrifuge at 40 mph until all the money has shaken free from their pockets or until 
they throw up every last bite they took from the all-you-can-eat buffet. 



Groundhog Daya„~„fEu"o. 

pean superstition that if anynibernating animal casts a 
shadow on Feb. 2, winter will last another six weeks . . . 
in 118 appearances by seemingly immortal woodchuck 
Punxsutawney Phil, there have been 94 calls for more win- 
ter .. . according to Internet bookie Kyle Fratini, odds are 
1-7 Phil will see his shadow, 4-1 that he won't . . . the cold- 
est recorded temperature for the event at Phil's home at 
Gobbler's Knob was minus 25 " in 1961 ... on that day, he 
saw his shadow and quickly went back to bed. 



Best Use Of 

Learner's 

Permit 

The Racer's Group is field- 
ing the youngest driver line- 
up ever in the Rolex 24 at 
Daytona (Feb. 5-6). In this 
grueling 24-hour endur- 
ance race, teams can log 
over 2000 miles at speeds 
up to 190 mph. All three rac- 
ers are 16 years old, and will 
take turns driving a Porsche 
911 GT3 (No. 16, of course). 



Most Overlooked 
Birthday 

Charles Darwin was 
born Feb. 12, 1809, 
just like Lincoln. They 
don't give three-day 
weekends to evolu- 
tionists, but Darwin 
Day is an unofficial 
holiday celebrated 
by some of the 35 
percent of Americans 
who believe in evolu- 
tion. (The other two- 
thirds reject the idea 
or are undecided.) 



Slowest 
Rapid Transit 

We were all excited to hear 
about the world's largest 
high-speed airport train— 
the $895 million Sl<yllnk 
that Is coming to Dallas/ 
Fort Worth Airport. Then we 
found out just what "high 
speed" meant. Skylinl< will 
glide along a 4.8-mlle track 
at the dizzying velocity of 
35 mph— about 40 mph 
slower than the top speed 
of aVespa. 
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PHOTOGRAPHS COURTESY OF STRATOSPHERE CASINO MARKETING DEPT 
(INSANITY: THE RIDE). STEVE GOULD/COURTESY OF DFW AIRPORT (SKVLINK) 




Every king deserves a Crown. 




Congratalatims to Kurt Busch, the 2004 Nextel Cup champion. 
Look for Kurt next year in the #97 Crown Royal car as he races for another crown. 




Be a champion. Drink responsibly. 

For more information visit www.crownroyal.com/racing 

CROm ROYAL •IMPORTED IN THE BOTTLE •BLENDED CANADIAN WHISKY • 40% ALCOHOL BY VOLUME (80 PRaOR«©2004 THE CROWN ROYAL COMPANY. STAMFORD, CT 
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Don't Blame Us 



Last November, requests started rolling in for copies of a 1954 Popular 
Mechanics article that supposedly featured a photo of a "home computer from 
the year 2004" that had been circulating on the Internet. PM's archival depart- 
ment took a close look at the photo (below) and everyone agreed that some- 
thing wasn't quite right. More research revealed, much to our relief, that this 
was one prediction we did not make. 

We tracked down Troels Eklund Andersen, a Danish software company 
employee, who originally entered the image in an online photo manipulation 
contest. He took a photo of a mock submarine control room (inset) and added 
a 1950s-era Crosley Ridgewood TV, a 1970s Teletype, a hardware store owner 
from Ohio and a pseudoscientific caption. "I wasn't intending to create a beUev- 
able fake," he says. As for the guy who attached PM's name to it, our agents are 
still searching for him. Come on, now, we know you're out there. 




Stitwllju fnm tin RAHD Cvfpret'm havt criatii th'u mvdil 19 tltuitrait htw n '-hmu cmmfunf (9iitd htk Viki h rht 
tmr t»*i. H»9txtr iht ntttUi ttchittloi) wilt «or bt tcoKtmieallj ftai'iblt ftr rht axirajf bomf Alia fbi uUnliitt ngdilj 
admit that tht tomfattr will rt^uiri wo: jtt inviMud ttcbjteUu to attgall} »ork< but i* jiart from mow uitglipc fro^rtjj ij 
txptittd to jottt tbtii frobltmi With ttlttjpt iottrfait aadtbt Fortran lawpiaft- tht lompnttr wiU bt tajj to uir and oilj 



"Take That, Human Intruder!" 

Intruders at Japanese seaports and factories may soon discover that the 
long arm of the law has wheels and spews smoke. The diminutive cybersheriff, 
named Robot X, comes from Secom, Japan's leading security company. When 
Robot X hits production it is expected to cost around 300,000 yen (about 
$2900) per month — less than the cost of an old-fashioned human guard. 

Most of the time. Robot X works on the same principle as the Roomba vac- 
uum cleaner: Give it a predetermined route to cover and it will rush off with- 
out even stopping for tea. Robot X uses laser 
sensors and cameras to survey its surround- 
ings. If it senses trouble, it contacts a human 
who takes over and remotely guides Robot X 
in pursuit. Chugging along at a top speed of 
6.2 mph and armed with a benign arsenal 
of floodlights and a smokescreen. Robot X is 
equipped with all the tools necessary to inca- 
pacitate criminals with laughter. 
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TECH 





Frankenfllpper 

The aquatic world was greatly sad- 
dened when Fuji, a dolphin at a Jap- 
anese aquarium, lost 75 percent of 
her tail due to necrosis. Aquarium 
officials turned to tire manufactur- 
er Bridgestone, which developed 
a nearly $100,000, 4.4-pound, 20- 
ln.-wide artificial fin, which is held 
together with bolts. The faux tall 
may sound uncomfortable, but all 
reports say that Fuji has taken to it 
nicely and is Jumping for joy. 

Fueling The Format War 

As we reported In our December 
story"Hlgh-Deflnition Smack- 
Down," the battle for dominance 
among the next generation of high- 
def discs has until now favored 
Sony-, Columbia- and MGM-sup- 
ported Blu-ray discs. But recently 
Paramount, Universal and Warner 
Bros, sided with rival technology 
HD-DVD. How can we possibly 
choose between Blu-ray "Christ- 
mas With The Kranks" and "Miss 
Congeniality 2" on HD-DVD? 

Breathe Easier 

Severe halitosis (aka bad breath) 
has a new method of treatment. 
Israeli scientists have been experi- 
menting with a 15-minute laser sur- 
gery that zaps the mouth's breeding 
ground for gas-producing bacteria 
and vaporizes infected tissue. 

TECH WATCH CONTRIBUTORS: 

Aaron Dalton, Glenn Derene, 
James Ross. Tracy Saelinger. 




Nicorette introduces a stop smoking gum 
that actually tastes like gum 




ii Nicorette 



New Nicorette* fresh mint gum. It tastes better, which means you 
might actually use it. Which means, this time it could help you quit. 





Use as directed. Start witti 1 piece every 1 to 2 tiours. and follow dosing schedule. Do not exceed 24 pieces a day. Support program improves ctiances of success. 
Individual results may vary. For more information, please visit wvw.nicorette.com. © 2004 GlaxoSmittiKline Consumer Healthcare. LP. 



engineering fiasco 



The Big Leak 



Boston's Big Dig is the most expensive highway project in U.S. history. Riddled with cost and 
time overruns, it has been widely considered a nexus of mismanagement and messy politics. 
Beantowners have spent the last 14 years negotiating byzantine redirections of traffic with 
mounting frustration, despite assurances that one day the city will be rewarded with an engi- 
neering marvel. Now, the crucial Central Artery/lbnnel is open to traffic — and it leaks. 

— Wendy Wolfson 



BALLOONING BUDGET 

1985 estimate = $2.6 billion 
1991 estimate = $5.8 billion 
2000 estimate = $13.5 billion 
2004 estimate = $14.6 billion 





construction. Bentonlte clay 
"slurry" automatically fills tiny 
cracks and holes in the porous 
cement. The failed panels 
probably will be reinforced 
by a welded steel plate and 
additional concrete. 



brane was applied above the 
roof and below the base slabs. 
To fix small leaks, contractors 
use traditional drilling and 
grouting techniques, as well 
as Fuko hoses buried in the 
concrete to inject grout into 
seams and cracks. 



dia. hol9 epened up in 

-eoTlcrete wall panel EO-45 

in the northbound tunnel 
of Interstate 93. The rea- 
son, say Big Dig officials, is 
that one contractor failed 
to remove a construc- 
tion marker Inserted in 
the slurry wall trench by a 
previous contractor. When 
the concrete was poured, 
the debris from the marker 
caused weakness in the 
panel, which eventually 
allowed water to burst 
through. 

And if that was not 
enough, Boston news- 
papers soon reported 
between 500 and 700 
additional small teaks 
throughout the tunnel sys- 
tem. All are allegedly due 
to improper application of 
waterproofing material. 

Subsequent investiga- 
tion revealed six to sevan 
additional flawad wall 
panels with the potential 
for breaches similar to the 
one In EO-A5. 

Engineers had planned 
for the tunnel's drain- 
age system to pump out 
500,000 gal. of water per 
year. From December 2003 
through September 2004, 
the pumps processed 26 
million gal. 





ILLUSTRATION BY DIMITRIS LADOPOULOS 



Another satisfied body part, 
brought to you by ThermaCare. 



It's the news your knees have been waiting for: ThermaCare 
is now available in a knee wrap. Eight hours of continual heat 
relief for reduced knee stiffness. No more cords, no more 
smelly creams, no more unhappy knees. 

Wrap Yourself in Relief. 



ThermaCare 



HEATWRAPS 
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The Future Of Cable 



BY LESLIE ELLIS 

Bit by bit, television is going digi- 
tal, and the cable companies want you 
to go digital, too. They want to send 
you more programming, more Inter- 
net, more HDTV — more, more, more. 
But most cable subscribers don't have 
digital sets and have no intention 
of buying any expensive, high-def 
mumbo jumbotrons anytime soon. 
And until they do, cable companies 
can't stop broadcasting analog TV. 

If it carried nothing else, the coax- 
ial cable running into your house could 
deliver about 125 analog channels. 
That same wire, however, can carry 
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twice as many digital high-definition 
channels, or six times as many stan- 
dard-definition digital channels. But 
not everything can fit down the pipe 
at the same time. So the providers are 
working on a few bandwidth-bending 
tricks to try and pump as much con- 
tent through the cables as they can. 

THE SIMULCAST 

Many TV watchers are already hooked 
up to a service that's being sold as 
"digital cable," but the name is slight- 
ly misleading. Today's digital cable is 
actually an amalgam of analog and 



digital signals — the 70 to 80 analog 
channels (the same ones that every 
other subscriber gets by just plug- 
ging the co-ax cable into the back of 
their TV) take up 75 percent of cable 
bandwidth, while hundreds of extra 
digital channels as well as broad- 
band Internet and digital phone ser- 
vice exist in the remaining 25 per- 
cent. In the near term, cable has to be 
all things to all people, so many pro- 
viders are quietly evolving toward a 
complete "digital simulcast" wherein 
all of the video channels that are cur- 
rently analog will also be sent as digi- 
tal. Charter Communications started 
the trend last July for its customers 
in Long Beach, Calif. Cable monolith 
Comcast is looking at rolling out a dig- 
ital simulcast on all of its systems this 
(Please turn to page 26) 

ILLUSTRATION BY AARON GOODMAN 
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Great products 

and promotional offers 

from PM advertisers 



Edge Advanced Gel 



New Edge® Advanced'^'^ shave gel will give you the most comfortable, refreshing shave 
you can get. It's Edge® gel's best protection ever from nicks, cuts and irritation. Plus, 
Edge® Advanced™ gel's unique refreshing ingredients give you a conditioning sensation 
you can actuallly feel for the most refreshing shave ever. New Edge® Advanced''^'^ gel. 
Refresh your shave.™ vww.insideedge.com 




ADVANCED' 
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Jalllette Sensor 3 Disposable 



This is no ordinary disposable razor. It's Sensor 3 from Gillette. It's the only disposable with three spring- 
mounted Sensor blades to adjust to every curve of your face. Plus it's got a non-slip handle for better 
control. And an Aloe strip for extra lubrication. In tests against the leading triple-blade disposable, 
more men chose Gillette Sensor 3. It's the best disposable you ever threw away. 



mtachrs C12LCH 12" Compound Miter Saw with LCD display and Laser Marker 



Hitachi's new 12" compound miter saw offers the latest in power tool technology. With its 
revolutionary, digital. Liquid Crystal Display, the C12LCH takes the guess work out of miter 
and bevel readings. Now, even when working in dimly lit areas, this back-lit digital display 
gives you clear and accurate readings to save time and eliminate mistakes. Other features in- 
clude a powerful 15 Amp motor, vibration reducing horizontal handle, and Hitachi's exclusive 
laser marker system. The 01 2L0H was recently named one of the Top Ten Most Innovative 
Tools of 2005 by Workbench magazine. (800) 829-4752 wvw.hitachipowertools.com 

HITACHI 





Ryobi® AIRgrip™ offers Revolutionary Technology 

Ryobi's new AIRgrip laser level is a first of its kind product that uses vacuum technology to affix 
itself to walls without marring finished surfaces. Perfect for painters, carpenters, homeowners or 
any do-it-yourselfer, it is easy to use with its 360-degree rotating head offering multiple capabili- 
ties for both vertical and horizontal applications. AIRgrip is ideal for installing a chair rail, hanging 

pictures and lining up flooring. 

For more information visit vww.ryobitools.com or call 1-800-525-2579. 



Cc[ alerial 



PM 



up next 



year. As consumers adopt full digital 
packages, the cable providers can free 
up bandwidth for lots more HDTV and 
interactive services. 

MORE ON DEMAND 

One of the most important of those 
interactive services is video on demand 
(VOD). Cable's two-way systems allow 
viewers to call up television content 
stored on remote servers — kind of like 
a massive TiVo that you can tap into 
from home. VOD is evolving from its 
origins as a pay-per-view-whenever- 
you-want-to service offering a couple 
of movies to a more general television 
bank from which viewers can call up 
their favorite shows at any time. Most 
cable operators are vastly expanding 
the capacity of their video server banks. 
What was a thousand hours of storage 
(mostly movies) in 2004, will swell ten- 
fold over the next few years — Comcast, 
for example, says its servers are being 
outfitted to hold up to 10,000 hours 



of video. What's more, because cable 
companies want to entice customers to 
switch their equipment to digital, much 
of that content will be free. 

VIRTUAL CHANNELS 

As more television signals are broad- 
cast digitally, VOD technology can be 
pushed to the next level. Hundreds 
of digital channels may seem impres- 
sive, but a fully digitized cable sys- 
tem has the potential to be far more 
flexible than that. Since video-on- 
demand content already can be stored 
on remote servers, lightly viewed fare 
could be set up on a switched channel 
to broadcast upon request. (Say, for 
instance, that you want to watch the 
Home Macrame Channel in Dutch. 
Then you would call up the entire 
channel much like you would a VOD 
program or movie now.) Switched 
broadcasts could free up additional 
bandwidth and the number of poten- 
tial channels would be Umited only 



by server storage space. So far, two 
cable firms have tested this technol- 
ogy: Time Warner Cable in its Austin, 
Texas, system, and Cox Communica- 
tions in Tyler, Texas. 

There is one snag: None of this 
two-way functionality is built into TVs 
yet. To access features like switched 
broadcasts, viewers must rely on 
sophisticated (and often expen- 
sive) set- top tuner boxes. Until more 
sophisticated TVs or cheaper set-top 
boxes come out, cable operators will 
move cautiously, nudging the tran- 
sition forward by using advanced 
features to get more people on the 
digital bandwagon. Regardless, there 
is a rich buffet coming in the near 
future. That means more to watch 
without being locked into linear 
broadcast schedules. That also means 
that the days are numbered for old- 
fashioned plug-and-play analog sets. 
Before long, "cable-ready" may well 
have a different meaning. pm 



THE DIFFERENCE BETWEEN 
"HERE'S MY NUMBER" 
AND "HERE'S MY REAL NUMBER." 
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THE ULTIMATE ADHESIVE 



The Higher Pliers 

You wouldn't think there'd be much room for innova- 
tion in hand tools. But you'd be wrong. Sure, hammers, 
screwdrivers and saws have been around forever — and 
the designs have pretty much been perfected. Yet, the 
Knipex Plier Wrench ($60 to $84) proves that there's still 
room for elegant, simple engineering that has nothing to ^ 
do with silicon, electric motors or carbon fiber. The Ger- ^^ilH 
man manufacturer has created something uniquely use- 
ful with its self-locking, cam-actuated tool that can seize B» 
upon a nut firmly and yet release it with ease, over and f i 
over again. The patented system is one-hand adjustable, H I 
and the smooth jaws won't do damage to chrome-plated 
or soft fixtures. It is strong, precise, well-constructed and 
devoid of gimmickry. And for that we love it. 
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Home Theater In A Box A 




Magic Eight Ball 



Most pool tables look as If they were built for either a frat 
house basement or the game room at the Harvard Club. Is 
It too much to ask for a pool table with a simple, handsome 
design and quality construction? Brunswick, the legendary 
manufacturer that has been building pool tables since the 
time of Abe Lincoln, has launched the Apollo table, which 
the company describes as a radical design. We disagree. It's 
better than that. It is modern and elegant and it injects new 
life into a great old game. $3400-$3850 (depending on size); 
www.brunswickbilliards.com 



The idea behind the DMPTViX is so simple, It's a wonder there 

aren't more gadgets out there like it. The TViX is a high-capacity 
hard drive on which you can store all the audio, video and picture 
files you have on your computer. Take them wherever you want and 
play them on nearly any TV or stereo using the audio and video 
jacks on the back. Available in capacities from 80GB to 250GB, it 
weighs 2.6 pounds, supports most video and audio formats, and 
comes with a remote control. $239-$359; www.jetaudio.com 




PREVIEW: Sony PSP 

What Is It? Sony 's PlayStation Portable is 
scheduled to hit our shores in late March. 

Size: 6.7 x 2.9 x 0.9 in. Weight- 9.2 oz. 

Screen: 4.3 in., 480 x 272 pixels 

Will It Work With The Games From Your 
PlayStation 2? Of course not. The PSP uses an 
entirely new format called the Universal Media 
Disc. It measures 2.36 in. in dicimater. holds 
1.8GB and includes all the copy-protection 
features that big corporations love. 




Drag Racer 



It's the latest, greatest thing In belt sanders. The 
Black & Decker Dragster uses a standard 3 x 21-ln. 
belt, but has a low-profile front roller, an adjustable 
front handle, and an extended schnoz that can sand 
right up to the corner of a floor, or under an overhang- 
ing stair or lip. Plus, the front hood flips up, so you can 
use the top of the belt to get into tight spots you 
would otherwise have to sand by hand. $70; 
y^v. www.blackanddecker.com 
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SMART PHONE 

Showdown 

They make calls, they e-mail, they 
keep you organized and help you 
socialize; and the latest generation 
of smart phones loads more 
features into compact packages. 
We sent three phones to cellphone 
expert Kent German of CNET.com 
for a head-to-head-to-head. 



The Wake-Up Call I > 



Nothing jumpstarts the day better than a hefty 
dose of caffeine, but when French roast alone 
isn't enough to wake you, a shot of color can help. 
Hamilton Beach's all-metal Eclectrics coffee- 
maker is available in red, yellow, blue, green and, 
if you insist, white or black. There are plenty of 
useful features (programmable timer, auto shut- 
off, accelerated brewing, etc.), but none beat the 
kick-in-the-pants benefits of a three-alarm-red 
machine. $100; www.hbeclectrics.com 
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Playback 



Wait long enough, and something smaller and 
cheaper will come along, but for now. the MP3 
size/capacity/price champion is the 20GB 
ArchosGmini XS200. It costs the same as play- 
ers with one-fifth its storage, and is just millime- 
ters and grams away from their size and weight. 
Plus, it is simple to navigate, has 10 hours of bat- 
tery life, and it requires no installed software (just 
drag and drop your files, it scans and organizes 
music on its own). $250; www.archos.com 




Sport 

Utility Stroller 



Shopping for a stroller these 
days is a little like buying 
your baby a car. There are 
makes and models to fit 
every lifestyle and a bewilder- 
ng assortment of features. 
By this analogy, the Buga- 
boo Frog is the luxury SUV of 
strollers— aggressively styled, 
expensive, and extraordinarily 
overengineered for the day- 
to-day business of strolling. It 
has fat tires, shock absorbers, 
a handbrake and even mos- 
quito netting. Designed for 
both off-road and urban use, 
it is available in eight colors, 
and it changes from a bas- 
sinet to a traditional stroller 
to a two-wheeled rickshaw 
with a few quick adjustments. 
$730; www. bugaboo.us 



palmOne Treo 650 

I ($599 from Sprint PCS) 

1^-^ ^^^^ Good Calls: This 

update to the 
hugely successful 
Treo 500 not or\ly 
offers Bluetooth— 
sorely missed on its 
predecessor-but 
also has a vastly 
improved screen, a 
faster processor (312 
MHz), a redesigned 
full keyboard and a 
camera. 

Hang-Ups: Memory 
size (23MB) is a 
bit low. 
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RIM BlackBerry 7100t 

($300 from T-Mobile) 
Good Calls: Though 
BlackBerry devices 
have long been 
a smart-phone 
favorite, the new 
BlackBerry is a 
different breed. Its 
redesign makes the 
handset smaller 
and more portable. 
And, it has a vivid 
color screen. 
Bluetooth wireless 
functionality and a 
speakerphone. 

Hang-Ups: No full 

keyboard. 





Audiovox PPC6601 

($630 from Sprint PCS) 
Good Calls: With its 
large touchscreen, 
the PPC6601 looks 
more Uke a PDA 
than a phone. Yet 
it offers more than 
meets the eye. An 
innovative sliding 
design exposes a 
full keyboard, and 
features include 
Microsoft Pocket 
PC 2003, 128MB 
of memory and a 
speakerphone. 

Hang-Ups: Hefty at 
7.4 ounces; keyboard 
is cramped. 
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abusive lab test 



Command 

Mission; 



strips and their companion 
hooks sell for about $3 apiece and claim 
to hold anywhere from Vz to V/2 pounds. 
We suspect that 3M is selling Its signa- 
ture adhesive short— and we're willing to 
break a few hooks to prove It. 





VYTORIN 

treats them both. 




You probably know that cholesterol comes from 
food. But what you might not know is that your 
cholesterol has a lot to do with your family history. 

VYTORIN treats both sources of cholesterol. When diet 
and exercise aren't enough, adding VYTORIN can help. 

VYTORIN helps block the absorption of cholesterol 
that comes from food and reduces the cholesterol 
that your body makes naturally. And VYTORIN can 
dramatically lower your bad cholesterol 45%-60%. 
(Average effect depending on dose. 52% at the 
usual starting dose.) 

Ask your doctor about VYTORIN. 

Important information: VYTORIN is a prescription 
tablet and isn't right for everyone, including women who 
are nursing or pregnant or who may become pregnant, 
and anyone with liver problems. Unexplained muscle 
pain or weakness could be a sign of a rare but serious 
side effect and should be reported to your doctor right 
away VYTORIN may interact with other medicines 
or certain foods, increasing your risk of getting this 
serious side effect. So, tell your doctor about any other 

medications you are taking. 

To learn more, call 
1-877-VYTORIN or visit vytorin.com 

Please read the Patient Product 
Information on the adjacent page. 



"""^2 MERCK ; Schering-Plough Pharmaceuticals 

To find out if you qualify call 1 800-347-7503. 

©Merck/Schenng-Plough Pharmaceulicals, 2005. All rights reserved. 2055ODI3IIK0O0I-VYT 
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VYTORIN™ (ezetimibe/simvastatin)Tablets 



Patient Information about VYTORIN (VI-toMn) 
Generic name: ezetlmibe^imvastatin tablets 



Read this information carefully before 
you start talcing VYTORIN. Review this 
information each time you refill your 
prescription for VYTORIN as thsre may 
tM new information.This information 
does not take the place of tslking with 
your doctor about your medical 
condition or your treatment. If you 
have any questions about VYTORIN, 
ask your doctor. Only your doctor can 
determine if VYTORIN is right for you. 

What is VYTORIN? 

VYTORIN is a medicine used to lower 
levels of total cholesterol, LDL (bad) 
cholesterol, and fatty substances called 
triglycerides in the blood. In addition, 
VYTORIN raises levels of HDL (good) 
cholesterol, it is used for patients who 
cannot control their cholesterol levels 
by diet atone. You should stay on a 
cholesterol-lowering diet while taking 
this medicine. 

VYTORIN worl<s to reduce your 
cholesterol in two ways. It reduces the 
cholesterol absorbed in your digestive 
tract, as well as the cholesterol your 
body makes by itself. VYTORIN does 
not help you lose weight 

Who should not taka VYTORIN7 

Do not take VYTORIN: 

• Ifyouareallergictoezetimibeor 
simvastatin, the active ingredients in 
VYTORIN, or to the inaclh« ingredients. 
For a list of inactive ingredients, see 
the 'inacth^e ingredients' section at 
the end of this information sheet 

• If you have active liver disease or 
repeated blood tests indicating 
possible liver problems. 

• If you are pregnant, or think you may 
be pregnant, or planning to become 
pregnant or breast-fseding. 

VYTORIN Is not recommended for use 
in children under 10 years of age. 

What should I tell my doctor before 
and whUo taking VYT0RIN7 

lUI your doctor ifght away if you 
•xperienoe unexplained muscle pain, 
tsndemess, or weakness.This is because 
on rare occasions, muscle problems 
can be serious, including muscle break- 
down resulting in Mdnsy damage. 

The risk of muscle breakdown is 
greater at higher doses of VYTORIN. 

The risk of muscle breakdown is greater 
in petientswith kidney problems. 

Taking VYTORIN with certain substances 
can increase the risk of muscle problems. 
It is particularly important to tell your 
doctor if you are taking any of the 
following: 

• cyclosporins 



• antifongal agents (such as 
itraconazole or ketoconazole) 

• fibric acid derivatives (such as 
gemfibrozil, bezafibrate, orfsnofitxate) 

• the antibiotics erythromycin and 
clarithromycin 

• HIV protease inhibitors (such as indinavir, 
nelfinavir, ritonavir, and saquinavir) 

• the antidepressant nefazodone 

• amiodarone (a drug usedtotreatan 
irregular heartbeat) 

• verapamil (a drug used to treat high 
blood pressure, chest pain associated 
with heart disease, or other heart 
conditions) 

• large doses ^ g/day) of niacin or 
nicotinic acid 

• large quantities of grapefruit juice 
(>1 quart daily) 

It is also important to tell your doctor if 
you areteking coumarin anticoagulants 
(drugs that prevent blood clots, such as 

warfarin). 

Tell your doctor about any prescription 
and nonprescription medicines you are 
taking or plan to take, including natural 
or hsrbal remedies. 

Tell your doctor about all your medical 
conditions including allergies. 

Tell your doctor if you: 

• drink substantial quantities of alcohol 
or ever had liver problems. VYTORIN 
may not be right for you. 

• are pregnant or plan to become 

pregnant Do not use VYTORIN If you 
are pregnant, trying to become pregnant 
or suspect that you are pregnant. If 
you become pregnant while taking 
VYTORIN, stop taking it and contact 
your doctor immediately. 

• are breast-feeding. Do not use 
VYTORIN if you are breast-feeding. 

Tell other doctors prescribing a new 
medication that you are taking VYTORIN. 

How sliouM I tain VYTORIN? 

• Take VYTORIN once a day, in the 
evening, with or without food. 

• Try to take VYTORIN as prescribed. 
If you miss a dose, do not take an 
extra dose. Just resume your usual 

schedule. 

• Continue to follow a cholesterol- 
lowering diet while taking VYTORIN. 
Ask your doctor if you need diet 
information. 

• Keep taking VYTORIN unless your 
doctor tells you to stop. If you stop 
taking VYTORIN, your cholesterol 
may rise again. 

What should I do in case of an oveidose? 

Contact your doctor immediately. 



What are the possible side onsets of 

VYTORIN? 

See your doctor regularly to check your 
cholesterol level and to check for side 
effiscts. Your doctor may do blood tests 
to check your liver before you start 
taking VYTORIN and during treatment 

In clinical studies patients reported the 
following common side effects while 
taking VYTORIN: headache and muscle 
pain (see What should I tell my doctor 
before and while taking VYTORIN?). 

The following side effects have been 
reported in general use with either 
ezetimibe or simvastatin tablets (tablets 
that contain the active ingredients of 
VYTORIN): 

• allergic reactions including sweifing 
of the foce, lips, tongue, and/or 
throat that may cause difficulty in 

breathing or swallowing (whidi may 
require treatment right away), and 
rash; inflammation of the pancreas; 
nausea; gallstones; inflammation of 
the gallbladder. 

Tell your doctor if you are having these 
or any other medical problems while 
on VYTORIN. This is aSt a complete list 
of side effects. For a complete list, ask 
your doctor or pharmacist 

General information alKMit VYTORIN 

Medicines are sometimes prescribed 
for conditions that are not mentioned 

In patient information leaflets. Do not 

use VYTORIN for a condition for which it 
was not prescribed. Do not give VYTORIN 
to other people, even if they have the same 
condition you have. It may harm them. 

This summarizes the most important 
information about VYTORIN. If you 
would like more information, talk with 
your doctor. You can ask your pharmacist 
or doctor for information about VYTORIN 
that is written for health professionals. 
For additional information, visit the 
following web site: vytorin.com. 

Inactlva bigradlants: 

Butvlated nydroxyanisole NF; citric 
acio monoliydrate USP, croscarmellose 

sodium NF, hydroxypropyl methyl- 
cellulose USP, lactose monohydrate NF, 
magnesium stearate microcrystalline 
cellulose NF, and propyl gallate NF. 
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Media Mogul 

Seven days with Creative's new PMC leaves us 
interested— but not sold, byrebeccaday 



Fve been auditioning the new ' 

Creative Zen Portable Media Cen- 
ter (PMC) for a week now, and I've 
been reacting a lot like my cats do 
when I bring home a new toy. First 
came infatuation, then annoyance, 
followed by a period of boredom and 
finally renewed curiosity. In the end, I 
guess, sometimes I'll want to play with 
it, sometimes I won't, 
g Creative's Zen is a $500 handheld 

1 device that uses a new Microsoft plat- 
5 form for dragging video, music, and 
3 digital pics off a PC and dropping them 
° onto a device you can carry around. 

2 The files can be music you've ripped 
2 from CDs, family movies stored on a PC 
a or video downloaded from the Internet 
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or TV. The Zen is the first PMC to come 
to market; nipping at its heels are mod- 
els from Samsung and iRiver. 

All PMCs will have a few things in 
common: They'll use the Microsoft 
interface, offer a screen size of 3.5 to 4 
in. and carry enough power to play one 
or more movies without a recharge. 

I was impressed right away by the 
Zen's glossy black finish, 3.8-in. dis- 
play and minimalist button array. But 
to be honest, I didn't really see where 
it would fit into my life. It weighs 12 
ounces, so I can assure you that it's not 
coming to the gym — unless for use as 
a free weight. Instead I'll take my 3.2- 
ounce Rio Carbon music player, which 
gives me access to a thousand of my 



iPod killer? 
Not yet. But new 
Portable Media 
Centers do combine 
music and video in a 
go-anywhere device. 

favorite songs. If I were a train com- 
muter, I might want to watch the previ- 
ous night's "Daily Show." But I'm not. 

When I did find the time to use the 
Zen, I quickly decided that the 7 hours 
of battery life for video or 22 hours of 
music playback is an okay tradeoff for 
its hefty weight. That's enough staying 
power for three movies from Logan to 
LAX. Impressive — but there's a catch: 
Not much movie content is available. 
Although the Zen, like all PMCs, uses 
Digital Rights Management technol- 
ogy to protect against piracy, Holly- 
wood is still nervous about releasing 
movies for PMC download. 

The paucity of options really hit 
home when I went to redeem the 
"two free downloads" coupon from 
CinemaNow (www.cinemanow.com) 
that was included with the Zen. Cin- 
emaNow is one of the few legal sourc- 
es for movie downloads. My search for 
"Rear Window" and "American Graffi- 
ti" came up empty, and I soon realized 
there wasn't much I was interested in. 
I settled for a concert video of the Bri- 
an Setzer Orchestra in Japan but there 
(Please turn to page 35) 
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THE OWLV MATTRESS 
RECOGNIZED BY NASA 
AND CERTIFIED BY THE 
SPACE FOUNDATION ♦ 



The miracle is on the inside... 

Our bed utilizes natural principles of physics. Nothing mechan- 
ical or electrical. No motors, switches, valves, air pumps, or 
water heaters. It can't break, leak, short-circuit, or stop working. 
It needs no rotating, turning, or flipping. 
Yet. it has to be felt to be believed! 
Our sleep technology is recognized by 
NASA, raved about by the media. Ours is 
the onl\ mattress recommended worldwide 
by over 25,000 medical professionals. 
While the thick, ornate pads that cover 
most mattresses are necessary to keep the hard steel springs 
inside, they create a hammock effect outside — and can actually 
cause pressure points. Inside our heel, billions of microporo- 
scopic memory ceils function as "molecular springs" that contour 
precisely to your every curve and angle. 
Tempur-Pedic's Swedish scientists used NASA's early anti-G- 
force research to invent Tempur"" pressure-relieving material — a 
remarkable new kind of viscoelastic bedding that reacts to body 
mass and temperature. It automatically adjusts to your exact 
shape and weight. And il"s the reason why millions of 
Americans are falling in love with the first really new bed in 75 
years: our high-tech Weightless Sleep" marvel. 
No wonder, 9 out of 10 enthusiastic Tempur-Pedic owners go 
out of their way to recommend our Swedish Sleep System to 
close friends and relatives. And, 92% tell us their Tempur-Pedic 
is far superior to older innerspring, air, and waterbeds. 
Please telephone us toll-free, without the slightest obligation, for 
a FREE DEMONSTRATION KIT! 
TPX Owner sun ey comliicleil by Alperl O'Neil Tinre & Co. Aiis;iisl 2003 
NYSE CCopytlflM2004 0yT«n(Hjf-PeacOifeclfleswnse, Inc Ail ftghls Reserved, l7l3JaBgieFoiW3y,Le«ngiai,l0f 4Q5n 
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Tempur-Pedic 
Swedish Mattress 

"This is the 
mallress lhat set 
the induslry abuzz!' 
-Consumen Digest 

l/M 



Free Sam pie/ Free Video/ Free Info 

FREE IN-HOME TRVmiT CERTIFICATE 

YOURS FOR 

^p?r THE ASKING! 




For free demonstration kit, call toll-free 

888-359-8492 

or send fax 866-795-9367 



PRESSURE RELIEVING 
SWEDISH MATTRESSES AND PILLOWS 



-alerial 



one-week test 



UPGRADE O 



was nothing else I wanted — even for 
free. As a second problem, the Cine- 
maNow pricing plans proved ridicu- 
lously confusing. Despite signing up 
for a free trial, I was charged $2.99 
for a movie that ended up not working 
with the PMC format. 

For downloading, I used a Media 
Center PC, which comes equipped 
with a TV tuner card to record and play 
TV programs. (Though you can use 
any Windows XP computer running 
Windows Media Player 10 — a down- 
loadable vault for music, images, vid- 
eo and TV — you'll need to buy the tun- 
er card separately to get the most out 
of your PMC.) Transferring music and 
the downloaded video was a breeze 
and operating the device was no- 
brainer simple. Four buttons at the 
top of the device access your favorite 
music, playhsts, videos and slide shows 
in presets like those on a car stereo. 
That's important when you're navigat- 
ing thousands of pics and tunes. Come 
to think of it, the device could use a few 
more of these preset buttons. 

But watching TV is what Microsoft 
had in mind, and the portable device 
gives you a useful oudet for the TiVo- 
like functionality built in to Media Cen- 
ter PCs. Unfortunately, transferring 



TV shows to the Zen wasn't nearly as 
smooth as grabbing pictures and music. 
I recorded a few shows on my PC, but 
they didn't show up in the My TV sec- 
tion of the Windows Media Player 10 
library the way music tracks obedient- 
ly filed themselves under My Music. 

After I located the 30-minute Sun- 
day news program I had recorded, I 
was prompted by software to convert 
the program into a code the Zen could 
read. This took an absurd 21 min- 
utes — enough time for me to watch 
the program at home. The screen 
offers very good resolution, but the 
audio was a bit out of sync. 

So, after playing with my new toy 
for a week, I submit these verdicts. The 
technology is innovative and intrigu- 
ing. I like being able to store pictures 
and TV shows on a portable device, 
but there are still kinks to work out. 
Thumbs up for the portable photo 
album, which is a great way to get 
my pics out of the PC and in front of 
friends and family. For music, I'll stick 
with the lightweight Carbon, which is 
much easier to slip in my pocket. The 
bottom line: When Creative comes out 
with a sub-$200 PMC that's half the 
weight, I'll be all over it like my felines 
on a catnip mouse. pm 



Head 
to 

Head 



so YOU WANT TO TRY A PORTABLE MEDIA CENTER (PMC)7 

Products are now available from Creative Labs, iRiver and 
Samsung that import video, TV, pictures and music from 
the Windows Media Player 10 library of your PC. Better than 
a personal digital assistant for playing video, these PMCs 
boot up faster than a full-blown PC, and most have a longer 
battery life than either your laptop or MPS player. A PMC is easier to cart 
around than a portable DVD player. 

But is the PMC Microsoft's answer to the all-conquering iPod? Michael 
Gartenberg, vice president of mari<et research firm Jupiter Research, doesn't 
think so. "People are calling PMC an IPod killer and we don't think that's the 
best way to frame the equation," he says. Its advantage really Is being able to 
watch any type of video— all on a small, portable player. 



1 SPECS FOR PORTABLE MEDIA CENTERS 




Price 


Weight 


Screen Size 


Battery Life 


Creative Labs Zen 
Portable Media Center 


$500 


12 oz. 


3.8 In. 


7 hours video or 
22 hours audio 


IRIverPMC-120 


$500 


9.8 oz. 


3.5 In. 


5 hours video or 
14 hours audio 


Samsung YEPP YH-999 
Portable Media Center 


$550 


7.96 OZ. 


3.5 In. 


3 hours video or 
12 hours audio 
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/nv/s/We Glass" cleans windshields, windows, and 
mirrors so well, you'll think they're invisible! 

Other cleaners use water and foamy soaps or 
surfactants. These low-cost ingredients remove basic dirt, 
but leave streaky residues that are difficult or impossible to 
remove. MsMe Glass cleans fast with a powerful, non- 
abrasive, non-streakin g formula. It contains NO soaps, 
surfactants, or foams so you get optimum clarity. 

Quickly removes dirt, bugs, sap, oil, grease, smoke, 
plasticizers, fingerprints, and more from glass. Removes 
road oils and restores water-beading on windshields. 

Improves day and night visibilit y for cruisers, commuters, 
travellers, and others who love to drive. Find more info, 
special offers, retail stores on web or call 1-888-STONER3 
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the hot new craft 




^ Waterwor 

s©"^ .Clean-burning^ 



four-stroke out-"- 
boards churn the 
midsize trailer- 
t market. 

BY GLENN LAW 




Boat ramps on weekend mornings 

buzz with promise. Families organize 
coolers and gear, anglers stow tackle, 
and uncooperative boat trailers are 
coaxed into the water. Then outboard 
motors howl as weekend helmsmen 
warm them up, fiUing the air with an 
acrid cloud of blue exhaust. Why blue? 
That's the universal indicator of an 
old, simple two-stroke (aka two-cycle) 
engine burning special oil mixed with 
its fuel for lubrication. 

Although bass, walleye and pike 
won't catch any breaks soon, at least 
that noise and smelly exhaust are fast 



becoming a thing of the past. The 
Environmental Protection Agency 
requirements for cleaner outboards, 
which come due in 2006, and the 
even stricter California Air Resourc- 
es Board regulations of 2001, have 
spawned a new generation of quieter, 
cleaner-running four-stroke outboard 
motors that are steadily supplanting 
two-strokes on family recreation and 
fishing boats. 

FOUR-STROKE REVOLUTION 

Four-stroke engines, with their 
mechanically driven sealed-com- 



LUNO MR. PIKE 17: Just 17 ft. long, this 
new aluminum entry can handle a 
powerful 150-hp four-stroke. 

bustion valvetrain, are heavier and 
bulkier than equivalent two-strokes. 
And four-stroke performance often 
seems sluggish when compared to 
the more nimble two-strokes that 
produce power twice as fast, or on 
every second piston stroke (hence the 
engines' name). 

Four-strokes sacrifice throttle 
response for better emissions control 
and smoother running, but they don't 
work well in all applications. Com- 
petitive bass fishermen still prefer 
the two-stroke's low-end punch and 
higher power-to-weight ratio. "There 
is not enough speed and not enough 
torque in the four-strokes," says 
Paul Shore, production manager for 
Skeeter Boats. "They don't perform 
on a par with the two-strokes." 

Yet, Mercury Marine helped make a 
dent in that attitude last year with its 
Verado series, the first four-stroke out- 
boards with a supercharger under the 
cowling. The result is lots of response 
even by two-stroke standards — plus 
smooth, clean operation. 

Boatbuilders are responding to 
four-strokes by altering hull design. 
Widening the back end below the 
waterline provides more buoyancy 
and, as a bonus, yields extra interior 
space. Builders are tweaking deep-V 
hulls, which excel at high speeds and 
on rough water, as well as upgrading 
the stable, roomy semi-V-style hulls. 
Center consoles and dual consoles, 
with a starboard driver's seat, are also 
being enhanced. 

This year's new crop of fishing and 
family boats in the 18- to 25-ft. range 
are the popular entry point for begin- 
ning boaters, and the size of choice for 
serious trailer-boat fishermen. Now 
that builders have accommodated 
the new powerplants, here's a look at 
what's new on the water this spring. 

FASTER FISHING BOATS 

Fountain Powerboats, known for its 
fast deep-V hulls, has parlayed its 
racing heritage into fishing boats, 
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notably on the king- 
fish tournament circuit 
where going fast means 
getting to the fish ahead 
of the competition. 

Fountain redesigned 
its 23 Center Console fish 
boat this season to carry 
the Mercury 275 Vera- 
do ($89,556 for the hull and motor), 
which the company says will push it 
along at 60 mph. The 23 has a deep- 
V hull similar to the Fountain 42-foot- 
er that was clocked at more than 170 
mph last summer. The 23 is essential- 
ly a shorter version of that speedster, 
reconfigured with a hull that's wider 
than the previous 23's. It also has more 
cockpit and fishing space. 

ADAPTABLE BAY BOATS 

Notable in this spring's lineup is the 
"bay boat" phenomenon. A hybrid of 
center-console fishing boat and run- 
about, these stable, low-sided hulls 
adapt to just about any kind of fish- 
ing. They hit the market a few 
years ago and haven't stopped 
selling since. 

Pathfinder's bay boats 
are exemplary in the cat- 
egory. The company has 
deepened the V on its 
2200 V Tournament Edi- 
tion ($38,900 with a 
Yamaha F150), original- 
ly designed for inshore 
fishing, to handle rough- 
er water. The firm also 
added voluminous live 
wells to suit anglers who 
go after striped bass. With 
front and rear raised cast- 
ing decks and abundant 
rod and gear storage, 



PATHFINDER 2200 
TOURNAMEN 
EDITION: Leading 
he way in hybrid 
bay boats. 





RANGER 1850 REATA: 
Designed to tackle both 
fishing and family needs. 



fishing drives this design, but it's also 
well-suited for family fun. Rated for up 
to 250 hp, with a Yamaha VZ200 and 
two people, it hits just over 57 mph. 

FAMILY FISHING 

This year, builders once known for 
specializing in bass boats are turn- 
ing their attention to multiuse recre- 
ation and fishing boats, with a couple 
of venerable brands offering family- 
focused models. 

Ranger Boats introduced the ver- 
satile 1850 Reata ($28,500 with a 
Yamaha F150). "We've been building 
deep-Vs in tournament-type boats," 
says Randy Hopper, president of 
Ranger. "We wanted to build a 
family boat that would take 
on those same qualities. The 
Reata was built to accom- 
modate the heavier motors 
people are buying and still 
maintain driveability." 

The 1850 is rated for up 
to 175 hp and is designed 
to carry both a bow-mount 
trolling motor for shoreline 
fishing and a kicker — usual- 
ly an 8- to 10-hp outboard — 
alongside the main motor 
for deep-water trolling. 
The walk-through wind- 
shield protects passengers 
and allows bow-to-stern 
access for both anglers 
and waterskiers. 
In recognition of 
the boat's family 
chores, the design 
includes floor lock- 
ers to store skis as 
well as rods and 
tackle, and a recir- 
culating live well to 
keep bait frisky. 





SKEETER WX1880: The 5-ln.- 
higher transom l<eeps water out 
when bacl<trolling for walleye. 



MAKE 
SMOOTH 
CONTACT 

EVERY 

TIME. 

USE LECTRIC SHAVE". 

Get 
up to 

52% 

closer 

than 
shaving 
dry. 

Lectric Shave stands whiskers 
up stiff so your electric razor 
can shave shockingly close. 

Leaves your skin smooth. Really 
comes in handy in the clinch. 

BLADE CLOSE, 

LEcmc smooth: 
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Bass Pro Shops*^ 
Gift Carxl To Land 
That Big, Bad Bass. 




For contest details and to enter, visit 
www.evanwilliams.com. 
You may also enter wherever 
Evan Williams is sold. 

EVAN WILLIAMS 

Aged Longer to 
Taste Smoother. 



No purchase necessaiy to enter. 
Purchase does not increase 
your diances of winning. 






' Evan 
Williams 



.'Kciiluckif 

( .'/ioHlf'OII 

WmSKKY 



Citch on. Drink responsibly. 



Evan Williams Kentucky Straight Bourbon Whiskey. Distilled and oottlfd by 
Old Evan Williams Distillery, Bardstown, KY. 40004 43% Ak./Vol. 0 2004 



DRIER FISHING 
BOATS 

Skeeter, which built the 
first fiberglass bass boat 
in 1961, launched a new 
walleye and multispecies 
fishing boat for 2005 in 
the WX1880 line ($33,270 
with a Yamaha F150). The 
1880's semi-V hull favors 
the needs of freshwater 
fishermen with an extra 5 
in. of transom to keep the 
water out and the motor 
dry when backtrolling, a 
popular method of pre- 
senting baits to walleye, 
stripers and crappie. With 
90 in. of beam carried clear 
to the back, there's added 
interior space and enough 
lift to carry up to a 200-hp motor plus 
a kicker, for trolling. 

MORE STORAGE 

Price, durability and a high-sided 
design with twin consoles and wind- 
shields for rough conditions have 
made Lund a leader in fi-eshwater 
fishing boats. This year's Mr. Pike 17 
($11,800 for the hull) continues with 
the successful 16- and 18-ft. models in 
the same line. There is enough flota- 
tion in the hull to carry a 150-hp four- 
stroke plus the trolling kicker motor. 

"Our most popular setup is with a 
115- or 150-hp engine, which can go 
between 41 and 45 mph," says Keith 
Boyne, who oversees product devel- 
opment for Lund. Improvements to 
this 2005 version include better stor- 
age. The 7-ft. under-floor rod locker, 
for example, can hold a full tourna- 
ment's worth of rigged gear. 

LUXURIOUS FAMILY FISHING 

If creatiu-e comforts are important, 
and those creatures are family and 
friends with some fishing on their 
minds, there are a couple of new four- 
stroke designs that put comfort first. 

The interior layout of Grady- 
White's new dual console Tournament 
185 ($35,070 with a Yamaha F150) 
offers more passenger protection 




BOSTON WHALER 235 CONQUEST: It's | 
the shortest of four models in the line. 




Y-WHITE 
MENT18S: 

A full-wlcith transom 
Increases usable 
Interior space. 



and seating than a center console. 
Upgrading to the larger 225 model 
brings a bracket-mounted outboard 
on the full-width transom, which gives 
the feel of a 24-footer to a boat that's 
2 ft. shorter. A collapsible bench seat 
along the transom provides conve- 
nient passenger space when running, 
then folds flush and out of the way 
when the rods or wakeboards come 
out. This is a design problem build- 
ers have been trying to get right for a 
long time, and it's not surprising that 
innovative Grady-White came up with 
a worthy solution. 

With only slightly less fishing 
pedigree and a big reputation for 
comfort and safety — these hulls 
float even if you cut them in half — 
the Boston Whaler 235 Conquest 
($62,500 estimated, with a Mercu- 
ry OptiMax 225) is a family cabin 
boat tweaked to handle the Mercury 
Verado 225/250 and carry a doz- 
en passengers. Retooling extended 
the starboard side of the hull, where 
there's a swim platform and collaps- 
ible boarding ladder. The port tran- 
som corner holds a small live well for 
bait. The forward cuddy cabin and 
windshield offer protection from the 
weather when needed, making the 
235 a great choice for a family's first 
venture into boating. VN 

FEBRUARY 2005 | WWW.PGPULARMECHANICS-COM 



thetruthabouttrucks.com 




•Based on besc-in-class frame strength, towing and payload, when properly equipped. 



Copyrighted maii nal 



ALL TRUCKS ARE NOT CREATED EQUAL. 



Ford F-150 is built with a monstrous, integrated front support structure. This 
design helps contribute to overall structural stiffness. It also helped F-150 
become the only full-size pickup to earn the government's 5-Star front driver 
and passenger crash test rating, and "Best Pick" honors from the Insurance 
Institute for Highway Safety in 40-mph offset frontal crash testing. 

Now look at Chevy Silverado. Once the fenders are removed, no integrated 
front structure at all. What kind of support do you want from your truck? 

See the difference. Decide for yourself 



NOBODY BUILDS A STRONGER TRUCK THAN THE FORD F-150.* 
THAT'S THE TRUTH ABOUT TRUCKS. 

Learn more at: thetruthabouttrucks.com 
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Winning The 

Cyber Bowl 

When it's third and long, NFL coaches 
call in the geeks, by allen st. john 

As the cameras pan to the sidelines on Super Bowl Sunday at 
Alltel Stadium in Jacksonville, Fla., fans will be reminded of a few 
perennial mysteries. Why is the head coach wearing that ridiculous 
jacket? Why does he let them put ice in the cooler that's going to get 
dumped over his head at the end of the game? And whom, exactly, 
is he listening to over that headset? 

The answer to the last question is: 



more people than you might expect. 
While football purists still get misty 
recaUing a soUtary strategist in a fedora 
scribbling X's and O's on a blackboard, 
that image of the head coach is as out- 
dated as that of every rookie quarter- 
back calling his own plays. 



"The advances have been pretty 
remarkable over the last 20 years," says 
Fox Sports analyst and Super Bowl- 
winning quarterback Troy Aikman. 
During the game, the head coach talks 
wirelessly with all his assistants on the 
sidelines. He's also linked, through a 
hard-wired router, to more staffers — 



often the defensive coordinator and 
the running backs coach — in a box 
above, where they have a bird's-eye 
view of the opposing team's forma- 
tions. These coaches also monitor a TV 
broadcast feed, to advise the boss on 
whether to challenge a referee's call. 

Most fans know that today the head 
coach — or sometimes the offensive 
coordinator — dictates plays via an 
earphone built into the quarterback's 
helmet. But the communication goes 
further. The NFL allows the channel 
to remain open until the play clock 
runs dovm to 15 seconds, so the coach 
can provide running commentary as 
the QB approaches the line. "He'll say, 

= BEYOND BLACKBOARDS: Game 

E planning in the NFL— and among 

= many NBA and NHL teams— relies 

z on digital video systems that can 

E cost as much as $750,000. 
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In 1922, a small watchmaker in 
Switzerland designed the first automatic 
watch to display the day, month and 
date. Only 7 of these magnificent time- 
pieces were ever made and this watch was 
almost lost to history. Today, they are so rare 
that our watch historians arc willing to bid 
S300,000 tor an original in mint condition. 

These watches were among the most 
stylish of the roaring 20"s. The Staucr watch 
design that you see here has the antique 
color, the vintage style and the innovative 
functions ol the original that we have seen 
in a Swiss museum. Even the Breguet™ style 
hands are designed from the original. 
The owner of this legendary multi-func- 
tional watch is sure to look distinguished 
and set apart from the crowd. This Stauer 
watch is a limited edition, allowing you to 



wear a watch far more exclusive than many 
luxury brands. 

The watch has a 24-jewel mechanical 
movement, the kind desired by fine antique 
watch collectors. Wc have updated this 
movement with an automatic rotor thus the 
watch never needs to be manually wound. 
The watch comes in a beautiful crocodile 
embossed case with a free second band. 

This is a chance to claim a piece of watch- 
making histor)' in an elegant design that is 
still priced to wear every day. This ofiter is 
being made directly to you so you can add 
this watch to your collection at a very 
affordable price. The watch comes with a 
.30-day no questions asked money-back 
guarantee. If you're not completely .satisfied, 
simply return it for a fiill refiind of the 
purchase price. 



Now available for the 
first time at ^99 



Not Available hi Stores 

Gill note to take advantage of this 
limited offer. 

Slatwr 1922 i><[ 
.{ Payments of S.iJ+S&H 

800-859-6584 

Promotional Code SNN622-10 

I'lvctse nu'iilioii Ihi.s when you call. 
To order by mail, please call for details. 



NEXTfEft 

products for your next ten years. 

I'llOl SouiIkkiss Drive \\'.. Dcpi. .SNNf>2210 
Burn.willc, Minnesota ^^337 



For fastest service, call toll-free 24 hours a day 800-859-6584 SO | | 

Learn more about the history of this 1922 classic at www.Nextten.com 



' HOW IT WORKS 



winning the cyber bowl 




The input from the side- 
Hnes has helped a larger 
cast of QBs — such as 
Brady, Delhomme, Dilfer 
and Johnson — make it 
to the Super Bowl. 



"This is what the other teams like to do 
in this situation,' or 'Make sure to tell a 
receiver to come off the line strong' on 
a particular route," explains Aikman. 

It wasn't long ago that familiar veter- 
ans such as Joe Montana, John Elway, 
and Aikman himself dominated foot- 
ball each January. In recent years, the 
former Dallas star contends, the added 
input from the sidelines has helped a 
larger cast of QBs — such as Tom Brady, 
Jake Delhomme, Trent Dilfer and Brad 
Johnson — make it to the Super Bowl. 

The link to the coaches has the 
biggest impact in late-game, no-hud- 
dle minutes — like those that decided 
New England's Super Bowl wins in 
2002 and 2004. "In that situation, you 
don't have time to get a signal from the 
sidelines, but now as the quarterback 
is running up to the line, the coach is 
giving him the play," Aikman says. 

All these signals are encrypted, but 
there have been problems. During one 
Super Bowl, a vendor had rigged a cell- 
phone to talk to his crews on the same 
frequency as the coach-to-QB com- 
munications. "It becomes a juggling 
act," says Jay Gerber, who heads the 
league's frequency-coordination team. 
For Super Bowl XXXIX, when everyone 



E "BELICHICK TO BRADY. 

= COME IN, BRADY": On 

= the field, communlca- 

= tion is a one-way street; 

z QBs have earphones, 

= but no mics. In their 

E helmets. NFL headsets 

= went completely wire- 

= less in 1998. 

from broadcasters to cheerleaders will 
use wireless devices, Gerber's crew will 
juggle at least 1200 frequencies, up 
from 300 in a regular season game. 

But all this game-day technology is 
a figurative drop in the Gatorade buck- 
et compared to what happens earlier. 
Each team prepares with a state-of-the- 
art digital video system — and 27 of the 
league's 32 teams have chosen a Pin- 
nacle Systems SportsPro setup that's 
based on the Avid system ubiquitous 
in Hollywood editing rooms. 

The system can store up to 5 tera- 
bytes of data — about 1200 hours of 
game footage. The raw information 
comes from the NFL's game-exchange 
program, but each team has its own 
techies who mark each play with a 
variety of data points, from field posi- 
tion to the weather. "Guys who are 
really good can break dovm a game in 
an hour and a half," says Pinnacle team 




sports sales manager Bob White. 

The result is that a coach can quick- 
ly call up, for instance, every play that 
the Pittsburgh Steelers have run on 
third down and 3 yards or more, 
against a 40-over-front in cover forma- 
tion, from the left hash mark, inside 
the 30-yard line ... in the rain. 

The coaches can't take these digi- 
tal planning tools to the sidelines — 
NFL rules force them to make do with 
printouts on game day. But the infor- 
mation explosion has transformed 
planning. For instance, coaches now 
prepare customized DVDs, complete 
with telestration and voice-over, that 
each player can watch at home. That's 
a far cry from the old days when teams 
would gather to watch grainy, fragile 
8mm film in a darkened room. Back 
then, recalls Aikman, "the humming 
of the projector was the only thing 
that kept a lot of the guys awake." rm 
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The fastest way to learn 

a language. Guaranteed. 



Finally, a different approach that has millions of people talking. Using the 
award-winning Dynamic Immersion method, our interactive software teaches 
without translation, memorization or grammar drills. Combining thousands 
of real-life images and the voices of native speakers in a step-by-step immersion 
process, our programs successfully replicate the experience of learning your 
first language. Guaranteed to teach faster and easier than any other language 
product or your money back. No questions asked. 

j^jm^ 




Spanish 

(Latin Ameriu or SpainI 

English 

(US or UK) 



French German Japanese Thai Arabic Turkish Polish Swedish 
Italian Russian Indonesian Korean Hebrew Danish Welsh Pashto 
Portuguese Chinese Vietnamese Hindi Greek Swahill Dutch Latin 



Award-winning software successfully used by 
U.S. State Department diplomats. Fortune 500® 
executives and millions of people worldwide. 

Step-by-step immersion instruction in all key language skills: 

Listening - The Rosetta Stone uses native speakers 
and everyday language to develop your understanding 
of the spoken language naturally and easily. 

Reading - Text exercises develop your reading 
skills by linking written language to real-life objects, 
actions and ideas. 

Speaking - Speech-recognition feature records, 
diagrams and compares your voice to the native 
speaker's, grading your pronunciation. 

Writing - Dictation exercises evaluate your spelling, 
syntax and punctuation. 




"...your program is tlie absolute best, bar none, i am 
shocked at how quickly I learn." 

•Mkhael Murphy 
Texas, USA 

"Stupendous...the juxtaposition of text, sound and picture 
was masterful. The quality of both sound and graphics 
was first rate." 

-The Boston Globe 



Each fully interactive course includes: 

• CD-ROM curriculum with 20 activities in each of 92 lessons 

• Previews, comprehensive exercises and testing for each lesson 

• Automated tutorials that "learn" where you need extra help 

• Curriculum Text and 4S-page User's Guide 



RosettaSi 




Level 1 CD-ROM $195 

Level 2 CD-ROM $225 

BEST VALUE! 

Level 1 & 2 Set $329 

Personal Edition. Solutions for 
organizations also available. 



TRY OUR FREE ONLINE DEMO 

For more information or to order visit 

RosettaStone.com/pms025d 

or call 1-888-232-4871 

Use promotional code pms02Sd when ordering. 

RosettaStone* 

Language Learning mjjdjjA Success 
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reports from around the world 




TlmBemd of the Southwest 



Hyundai adds another 
desert city to its SUV family. 




Since 1998, U.S. Hyundai sales 

have more than tripled and the brand 
is now the fourth best-selHng import 
in the country. But, the Korean auto- 
maker still has a slew of new vehicles 
coming to help maintain momen- 
tum. The opening salvo is the 2005 
Tucson SUV. 

The Hicson is smaller than Hyun- 
dai's original SUV, the Santa Fe, but 
not by much. It's slightly shorter in 
length and height than a Ford Escape 
but it sits on a longer wheelbase. 



as some in the segment but one that 
still certainly has a substantial feel. On 
the rough fire roads near the Oregon 
coast where we sampled the Tucson, 
the chassis was rock solid and quiver- 
free. And the compliance over down- 
town Portland potholes was sedanlike. 
Under the hood is a choice of a 140- 
hp 2.0-liter four-cylinder or a 173-hp 
2.7-liter V6 borrowed from the Santa 
Fe GLS. The V6 is adequate but won't 
win many stoplight drag races against 
some of its brawnier SUV competi- 



"On rough roads, the Tucson chassis 
was rock solid and quiver-free." 



Based on reinforced Elantra passen- 
ger-car underpinnings, the "Ricson has 
a four-wheel independent suspension 
with MacPherson struts up front and 
a multilink design in back. The result 
is a vehicle that's not quite as athletic 
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tion. Front-wheel drive is standard 
but BorgWarner's seamless electron- 
ic all-wheel drive is only $1500 away 
and makes the most of the TXiscon's 
7.7 in. of ground clearance. 

Part of Hyundai's recent success 



Cabin materials and quality are on a 
par with the best vehicles from Japan. 

is due to the company's focus on 
using better-quality materials for 
the vehicles' interiors. Every Tucson 
comes with a fold-flat rear seatback 
and a multitude of tiedowns and 
hooks in the cargo areas, as well as six 
airbags, four-wheel disc ABS and elec- 
tronic stability control as standard 
equipment. The price for a base GL 
starts around $17,499, the midrange 
GLS goes for just under $20,000 and 
top of the line LX models begin at 

$21,249. Ben Stewart 

(Please turn to page 48) 
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SmTamerHafM 



Designed to give 100% UV Protection. Lab Tested. 

• Repels heat - unlike canvas, Pro-Trim 
does not absorb heat 

• Patented air circulation ring prevents 
heat build-up. 

• One size fits all - adjustable headband. 
Removable for washing. 

•Waterproof - super in the rain. Even your 
glasses stay dry. 

• Dark green under brim enhances vision 

• It Floats! 

• High Speed Windstrap. Simply adjust velcro 
strap under chin. 

• SunTamer Mask included - press fits onto velcro 




cooC Idea ^oz evez^o^e/ 



ee 1-866-PRO-TRIM 



oz vac 



t www.suntamerhat.com 




And in the construction worid... 
our yinyi Pro-Trim is bendabie to 
cap wood on liomes-piain or grain 



• Any brake will bend and cut Pro-Trim 

• Unlike aluminum Pro-Trim will not 

rot over ACQ or pressure treated wood. 
Meets IRC Code R703.8. Hand or Brake 
bendabie versions available. 

• Pro-Trim is also an excellent replacement 
for canvas boat tops because it repels 
heat and is so durable. 

• It comes with a 10 year warranty and 
is 100% UV rated. 




On Siiore or Offsiiore...you^li 
lore our products for sure!!! 

Our Scaffolding System is OSHA Recognized to 50". 





IL ANSWERSI 




YOUR SCAFFOLDING & BENDABLE VINYL CC 




CALL 1-800-421-2586 

or visit www.alumapole.com | www.pro-trim.com | www.suntamerhatcom 



CiJOCH Alum-A-Polft Coiporaiion Scramon. PA. Patents l»u«d and oihtrs ptndmg 



reports from around the world 



With more room 
and performance, 
Boxster gets its 
first redo. > 




Boxster Opens Up 



Nearly a decade after Porsche's 

Boxster was introduced, it is get- 
ting its first substantial revisions. 
For 2005, the Boxster and more 
powerful Boxster S have received a 
complete restyling that brings with 
it more space inside. Porsche engi- 
neers claim that 80 percent of the 
parts are new. Exterior styling chang- 
es include a wider wheel track, repo- 
sitioned headlights, more prominent 
rocker panels, larger air scoops and 
a more rounded profile. The change 
of shape drops the aerodjmamic drag 
rating from 0.31 to 0.29 in the base 
model (0.30 in the S), an improve- 
ment aided by a nearly complete 
underbody sheet. 



Boxster's 
soft-top folds into 
a smaller space than 
before to enlarge rear cargo capac- 
ity. Safety improvements include 
optional larger brakes made of a 
ceramic material, a stability control 
system that allows some rear-wheel 
breakaway on acceleration, a 1-in.- 
higher rollover bar and airbags that 
wrap up over the passengers' heads 
from the two doorsills. TVvo horizon- 
tally opposed six-cylinder engines 
are available, the 240-hp 2.7-liter 
for the base model and a 280-hp 
3.2-liter for the S. Prices start at 
$42,600 for the base model and 
$51,600 for the S. Jim Dunne 




Gentlemen's 



Cadillac anoints the STS 

model with its high-perfor- 
mance V-Series stamp in 
a 440-hp model that has a 
new Hydra-matic six-speed 
automatic transmission. To 
ensure that the rest of the 
STS chassis is up to cashing the checks that the engine can write, the car has 
18-in. front and 19-in. rear tires, a stiffened chassis and upgrades to the brakes, 
steering and antisway bars. You'll recognize the STS-V by its fine-mesh grille, 
lower front and rear fascias and lower rocker covers. Other identifying marks 
include 10-spoke wheels, and a supercharger bulge in the hood. J.D. 



Caddy's newest rocket is due in the fall of 2005. 



REPORT 



-DETROIT By Jim Dunne 

Going To The 
Mountain 

Mercury will offer a minor facelift 
and slight alterations to the recu- 
of its Mountaineer for 2006. The 
freshening includes the grille, 
lower air intake and running lights 
in the front, and redesigned lights 
and bright trim at the rear. Hard 
to see in this photo of a running 
prototype are new wheels, as 
well. Mirror shape is new, too, 
indicating an aerodynamic move 
to lower cabin wind noise levels. 
Mountaineer's revisions match 
those of the 2006 Explorer, its Ford 
sibling, where front- and rear-end 
treatments are only slightly adjust- 
ed for the model change. 




The '06 Mountaineer shares a lot 
with its Explorer sibling. 

The Shrinl<ing 
Lincoln 

There's been a lot of industry buzz 
about the reshaping of Lincoln 
into something less than a true 
luxury brand. Well, a look at the 
2007 Aviator adds fuel to that 
debate. The model is based on a 
small Mazda cheissis— cdmost noth- 
ing that you see in this vehicle 
is Lincoln. But imdemeath is an 
upscale V6 engine, four-wheel 
drive and all the chassis control 
amenities of a luxury crossover. 
The Aviator will downsize but it 
will not simply be a modified ver- 
sion of the Ford Freestyle. Instead, 
Lincoln will borrow heavily from 
the small Mazda van chassis and 

(Please turn to page 50) 
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Detk and Patio Owners: 




Easy to Afford... Easy to 
Use... A Pleasure to Own!, 



Outsmart the Weather! 

With a SunSetter® Retractable Awning, you can ciioose full sun, 
partial shade or total protection from rain or sun... 



[GoodHausekeepiag 



Now get three times the use of your 
deck with the adjustable, affordable 
SunSetter* Awning. It makes your deck or 
patio like an additional room on your house! Lets you enjoy 
your deck or patio rain or shine. Protects your family, guests 
and patio furniture from light showers, harsh sun and harm- 
ful UV rays far better than a tippy patio umbrella.Adds to the 
beauty and value of your home. Expertly crafted in America 
for years of maintenance-free 



Save with factory-direct pricing 
Superi> quality- 5 year ltd. warranty 
100% waterproof fabric 
Installs over any kind of siding 
Retracts flat against the house 
No need to take it down in winter 



enjoyment 




FREE Information Kit and Video or DVD 

Call Toll Free: 1 '800'876'8060 I ^^t. 109391 

24 hours a day/7 days a week. No obligation, no salesman will call. 

fox 781 -321 '8650, Or mail fhis toupon today. 
P__ 1 

1 W YES, please rush me FREE information on SunSetter* I 
Awnings, including your factory-direct pricing and special 
limited-time savings. I would like 
Name 



1 

□ VIDEO □ DVD format | 



Address 



City_ 



State 



-Zip. 



RETRACTABLE AWNINGS 



E-Mail 

(IMPORTANT: Be sure to give us your e-mail address to receive our best deals!) 

SunSetter* Products, Dept. 10939, 184 Charles Street, Maiden, MA 02148 
Visit us today at www.sunsetter.com 



a. * 

li 
li 

in I 

8' 
SI 

1 

.J 



MOTORIZED MODEL NOW AVAILABLE! 
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AUTOMOTIVE 



reports from around the world 



Gentlemen's 



Mazda would rather you thought 

of its new 2005 MazdaSpeed6 as 
a "performance sedan" than sim- 
ply another entry in the hot sport 
compact "boy racer" market. Start- 
ing with a reinforced version of the 
Mazda6 sedan chassis, Mazda's 
engineers added all-wheel drive 
and a six-speed manual transmis- 
sion, upgraded the suspension and 
brakes, and added large 215/45R18 
tires. Oops, almost forgot. They also 
dropped in a turbocharged, direct- 
injection four-cylinder engine. The 
2.3-liter Four pulls dramatically, 
developing a rush of torque at the 
3000-rpm sweet spot. Though Maz- 
da engineers were still tweaking the 
engine as we went to press, the goal 
was 272 hp and 280 lb. -ft. of torque. 
We like those kinds of goals. 

To manage that output, the elec- 
tronically controlled all-wheel-drive 
system measures steering wheel 
position, yaw rate and wheelspin 
as it diverts power from the front 
to the rear wheels to a maximum 
distribution of 50/50. The indepen- 
dent suspension consists of double 



wishbones up front and a multilink 
setup in the rear and it all works to 
keep the tires planted firmly when 
driving quickly. 

Exterior design changes are mod- 
est, but not so subtle as to mask 
the true high-speed nature of the 
Speed6. Up front, a larger air intake 
in the lower bumper fascia feeds the 
engine intake and accessories. A 
new bulge in the center of the hood 
feeds air from the top of the grille 
into the turbo intercooler. Four cir- 
cular forms in the headlight com- 
plex house the high and low beams 
and turn signals (one is a dummy). 
Foglamps are moved to a position on 
the lower fascia. Mazda6 credentials 
at the rear are a modest wing on the 
decklid and large dual-exhaust out- 
lets. At the side a minor appliqu^ 
adds texture to the rocker panel. 
Mazda offers the Speed6 as the 
flagship vehicle in its sedan lineup 
with prices ranging from $27,000 to 
$28,000. J.D. 





REPORT 



bviild an all-new appearance. Two 
keys to identifying this early test 
vehicle are the wider fender open- 
ings that accept Uu-ger wheels and 
the wheels themselves, lifted from 
the current Aviator design. 




It may look like a Mazda, but it's a 
testbed for tlie '07 Lincoln Aviator. 

Talking Tahoe 

Shoppers will see a number of 
styling changes when the 2006 
Chevrolet Tahoe hits showrooms. 
All of the exterior sheetmetal— 
except for the roof— is new. Up 
front is a larger grille with a 
wider, taller section for air intcdce 
and nuu'kedly changed headlight 
shape— large, trapezoidal shapes 
house the driving lights and the 
amber turn signals. Front bum- 
pers dip down in the center to 
make space for the deeper grille 
while housing small, round run- 
ning lights. A raised hood section 
blends in with the taller grille. 
Chevy continues its horizontal 
bar grille theme, with a bar that 
stops between the headlights 
instead of stretching the full dis- 
tance from side to side. At the body 
sides both front and rear wheel 
arches are more pronoimced, and 
carry the angular theme of the 
grille in their larger shapes. A 
minor point, except to Tahoe 
aficionados, is the deletion of 
the grilles on the D-pillar. 




Despite layers of covers, we can see 
tiiat tills is the 2006 Chevy Tahoe. 

(Please turn to page 52) 
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Steinhausen 

Since 1923 




"/ coUfcl fimiyiii'ii's lV/ii>» / 
received my Steinluiuieii, I kiieiv 
from titf iMk. fixl, tiiui i}uiilit\f of 
the walch thai f/i/s uviild Iv one of 
my finvrilef. I have s;«il (/iDKsniirfs 
ofaoHar^for inferior mtlches. It will 
be my \;itt of choice thi^ hoUdaii season. 
Sol S.'.Mt. Vernon, NY 
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So rare that only a handfii were made in 1923 



In 1923, a Swiss watchmaker crafted the most advanced watch of its time. After 80 years, the 
Steinhausen watch has finally been "reborn," preserving its mastery of technology and classic design. 
Once only displayed in high priced collections, this rare timepiece from history can now be yours. 



Step back in time to Steinhausen, 
Switzerland circa 1923. A master 
watchmaker works for months, 
trying to create the world's most perfect 
watch. Finally he succeeds — the first of 
its kind to display the date, day and 
month, and the only one to designate 
AM/PM. 

Collectors Pay Thousands $$$$ 

He makes a limited number of these 
distinctive handmade timepieces, which 
eventually find their way onto the wrists 
of only the world's most distinguished 
gentry. Today, collectors are willing to pay 
thousands of dollars to add one of these 
original Steinhausen masterpieces to their 
own collection. 

Reborn After 80 Years 

UnHl now, that was the only way 
you could own a Steinhausen, still one 
of the world's rarest and most prized 
wristwatches. But for the first time in 80 
years, the original Steinhausen masterpiece 
is now being painstakingly reproduced 
for modem day collectors. Still manufac- 
tured by hand, this 21st-century 
reproduction carries the same graceful 
styling and features as the original. The 
scratch-resistant crystal comfortably rests 
in a surgical grade stainless steel case and 
bezel, which provides the ultimate in 
precision and protection. 



Powered by You 

This handsome timepiece has been 
updated with a kinetic automatic move- 
ment that is powered by die motion of the 
wearer's arm, so the watch never needs 
winding or batteries. 

Hand-crafted Elite Movement 

The Steinhausen movement consists 
of 185 parts, that are assembled entirely 
by hand. To prevent wear on gears, fine 
watches use tiny gemstones to reduce 
friction. The Steinhausen features up to 35 
jewels, 15 more than most of the worlds elite 
watches. The movement is then rigorously 
tested for flaws and accuracy. Only 6% 
of the movements made ever meet the 
stringent requirements to be placed in this 
noble timepiece, making the Steinhausen 
one of the most accurate in the world. 

THE STEINHAUSEN REBORN 



Old worid craftsmanship & new world technology 



•Transparent rear crystal displays movement, 

• Kinetic movement - requires no battery or manual winding. 

• 185 precision parts assembled 
by hand- 



r. 



• Interchangeable 8.25" leather 
black or brown bands. 

• Handsome Storage Case, 
■ Polished stainless steel construction. 

• Water resistant to 50 meters. 

Kinetic movement..never needs 
batteries...never needs winding! 



1868 



THE HISTORY OF WATCH MAKING 



Steinhausen 1st Automatic Girard-Perregaux introduces „ 

masterpiece movement ^1953 the Swiss quartz watch 2003 
IS created j m a wr ist watch | j 



Patek Philippe makes 
first wrist watch 



1923 



Lips produced the first 
batterv powered watch 



1966 



Stainhausan mastarpiaca 
is reproduced for first time 



Adapted from Swiss Technology 

A Swiss engineered movement 
comparable to the Steinhausen has 
never been produced at this low price. 
Each watch comes housed in a hand- 
some storage case and includes two 
interchangeable leather wristbands in 
black and brown. 

$14.95 "Wear It and Love It" Trial Offer 

Until now, most of us couldn't 
afford an original 1923 Steinhausen. For 
a limited time though, the manufacturer 
has decided to offer this masterpiece of 
technology and design to watch lovers 
worldwide "risk free." 

In fact, they are so confident you'll 
love the Steinhausen masterpiece, they 
want you to try it on your wrist for a full 30 
days for only $14.95 plus s&h. Experience 
this unparalleled value for thousands less 
than comparable collectable watches. If not 
satisfied, return the Steinhausen for a full 
refund of the trial fee. 

Steinhausen Classic 

30 Day Trial Offer for Only $14J5.i.si.) 

Mention Promotional Code PMM12401 
To order call toll-free 24 hours a day! 

1-800-670-1217 

To order hv tnait. pleofie cull for details. 

! Mi# l| 




*S14.95 Tnal Offer entitles customers to receive one of our Steinhausen watches for review for 30 days with the right to return the watch in that period with no 
additional charges (minus s&h) Customers who elect to keep the watch will be billed the correspor>ding purchase price plus applicable taxes for the iiKidel 
selected either m full or through available payment options. 



SteinhausenDiPect 

Mastering Technology CJ- Classic Design 
3400 South Crater Road • Petersburg, VA 23805 
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reports from around the world 



Weighing 3100 
pounds and making 
500 hp, theZ06is 
"^omg Viper hunting. 




Snake Biter 



With the new Z06, Corvette engineers 

aimed directly at the Viper. To start, there's the all- 
new 500-hp LS7, 7.0-liter normally aspirated engine that makes 475 Ib.-ft. of 
torque. Backing it up is a Tremec six-speed manual. However, to deal with the 
added stress, both the transmission and the beefy new rear differential are oil- 
cooled. Getting the power to the pavement are massive 355-30/19 rear tires 
and 275-35/18 fronts hiding giant discs clamped by six pistons in the front and 
four in the rear. All this is bolted to essentially the same frame the current C6 
Corvette employs, but crafted in aluminum. Other weight-trimming gets the 
new Z06 to just under 3100 pounds. Chevy claims it should hit 60 mph in the 
3-second range, the quarter-mile in 11, top out well north of 190 mph and pull 
greater than 1.0 on the skidpad. We need one, like right now. B.S. 



Fast, Loud and Under Control 




The limited-editioii 2005 999R 

is a lightweight, high-performance 
version of Ducati's flagship 999 
sportbike. The 999R handles like 
it's hard-wired to your cerebral cor- 
tex — response seems almost tele- 
pathic. But it sure isn't comfortable. 
The seat is wafer thin and the rid- 
ing position will give anyone short 
of a triathlete a herniated disc in less 



Ducati will import about 300 of 
these $29,995 bil(es In '05. 

than 200 miles. Regardless of your 
Body Mass Index, since the exhaust 
is routed under the seat, your butt 
and thighs will cook like burgers on 
a barbecue. But hey, this thing is so 
much fun you won't care about your 
roasted rump. 

Nestled inside the bike's trestle 
frame sits a 999cc twin-cylinder that 
cranks out a pavement-rippling 150 
hp at 9750 rpm. Full of fluids, the 
999R weighs only a few ticks over 
400 pounds. And that means triple- 
digit speeds can happen before you 
blink — accompanied by a more mag- 
ical exhaust note than that of any 
bike we've ridden recently. B.S. 



REPORT 



More Mercury 

Here's a peek at the final model 
in Mercury's sedan line: the 2007 
Milan, sister to Ford's Fusion. 
Mercury styling cues include the 
waterfall grille and swept-back 
headlights. However, as this photo 
shows, the Mercury version car- 
ries virtually all of the Fusion's 
sheetmetal without change. One of 
an array of new models from Ford 
Motor Ca to be built on the Mazda6 
platform, the MiUm joins the 
Montego, Grand Marquis and Sable 
in the lineup. Mercury is expand- 
ing its truck lineup by introducing 
two more vehicles in the same time 
period, a Ford Freestyle clone and 
theMcuinerSUV. 




Sister to the Ford Fusion, the '07 
Milan is based on the Mazda6. 



-EUROPE By Mike Allen 

Something Hot 
ForAUTheVolks 

This facelifted VW R32 will debut 
in severed months. Under its hood 
will be yet another version of the 
company's 3.2-liter V6 engine— this 
one will make about 250 hp. If 
you're wondering how we know 
this isn't the GTI. we've seen the 
view from the rear: There are two 
howitzer-size exhaust pipes that 
never adorned a factory-stock GTL 
VW insiders are hinting at a 280-hp 
3.6-liter version in '07. 




Not a GTI, but VW's newest hot rod. 
the R32— due here very soon. 
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Ferrari Fever 

For a manufacturer that builds 
and sells so few automobiles, it's 
amazing how prolific the people at 
Ferrari's Maranello headqucuters 
can be. We spotted this ragtop 
F430 Spider during a high-speed 
testing session. Like the F430 
coupe, this car will be powered 
by a 483-hp V8. If you can wait 
before spending yoiu* lunch money, 
it should replace the 360 Modena 
Spider by midsimuner. 



The next dream from Ferrari for 
17-year-old boys. 



-ASIA By Ben Stewart 

A Real Eclipse 

Here's an ofticial photo from 
Mitsubishi of the 2006 Eclipse. The 
all-new sports car shctres its archi- 
tecture with the maker's Galant 
and Endeavor SUV. Under the hood 
will be a more powerful standeird 
2.4-liter four-cylinder. But power 
jurikies will opt for the new 3.8-liter 
V6 that makes 260 hp and 260 Ib.- 
ft of torque, backed by a six-speed 
manual or five-speed Sportroiuc 
automatic. Expect 17-in. wheels to be 
standard, while top-level cars will 
wear 18-inchers. The optional 650- 
watt Rockford Fosgate audio system 
with an MP3 player and six-disc in- 
dash CD player should be enough to 
keep hardcore audiophiles happy. 





Honda will attempt to lure back the 
racing crowd with this new Civic. 

Civic Minded 

Our spies caught what we believe 
to be the next-generation Honda 
Civic while testing in Europe. 
Details on the car are sketchy but 
it appears the aU-new Civic will 
return to its roots— one that enthu- 
siasts will embrace. With a new 
small car based on the Japanese- 
market Fit taking the Civic's place 
as the entry-level Honda, the Civic 
may grow larger and more power- 
ful. Expect the current trim variants 
to continue— including a second- 
generation Civic Hybrid. Rimiors 
deep within Honda say the much 
vaunted, high-performance Integra 
Type R may finally make it to our 
shores, too. Look for the new Civic 
to land here next fall. 



Quality Is Job One 





Eager to prove it's here to stay, Mit- 
subishi is showing the next Eclipse. 



Still two years away, this '07 Elantra 
looks ready for the showroom. 

Hyundai has made great strides in 
qucdity due particdly to rigorous 
preproduction testing. That makes 
it ecusy for our stealthy spies to grab 
photos in the process. This cai, the 
2007 Elantra sedan, looks close to 
production-ready. The new Elantra 
will be larger than the current car. 
Expect more refined engines and 
top-quality interior materials— a 
trait the Korean automaker is get- 
ting to be known for. 



And Another Thing... 

Lack of 
Restraint 

By Don Chalkin 

The Insurance Institute for Highway 
Safety (IIHS), a lobby organization 
for the insurance industry, regu- 
larly conducts its own crash tests, 
for which it should be commended. 
Many of these tests don't replicate 
those conducted by the carmakers 
or by any government agency. Giv- 
en the fact that these tests are often 
unique it's no surprise that many 
vehicles fail in the eyes of IIHS. 

Such was the case with the 
head-restraint tests conducted a 
few months ago. These revealed 
that most tested cars do a poor job 
of protecting front-seat occupants 
from whiplash injuries (no word or 
testing on rear seaters). Most of the 
negative publicity was directed at 
"American" cars, which did worse 
in the tests than imports. It should 
be noted that the cars that did the 
best, from Volvo and Saab, are made 
by Ford and GM, respectively. Last I 
checked, those were still American 
companies. However, it's undeniable 
that the more familiar, mainstream 
brands from our homegrown mak- 
ers — along with those of Japanese, 
German and Korean makers — in gen- 
eral don't do a good job of preventing 
whiplash injuries. Could they do bet- 
ter? Sure. Will they? No doubt. 

But more critical is that the 
world's carmakers have been busily 
concentrating their efforts on giving 
us cars that protect us from dying, 
often at the expense of other inju- 
ries. Whiplash is a serious concern, 
costing us huge sums of money and 
very real pain and suffering for those 
involved. But while we're complain- 
ing about our aching necks, let's not 
forget to thank the world's carmak- 
ers — all of them — for designing and 
building vehicles that allow us to 
talk about the serious accident that 
we survived. fN 
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by BING WEST 





photographs by LUCIAN READ 




N A SMALL TENT ON THE OUTSKIRTS OF FALLUJAH, a dozen 

Marines in a unit known as the Watchdogs crowd around a pair of 26-in. monitors that show 
the same nighttime scene. •[ "There goes a mongoose kid," says Lt. Col. John "Ajax" Neumann, 
commanding officer and mission commander. "Stay with him." 1 Cpl. PhiUip Saliba adjusts 
the zoom lens of an infrared camera on the underside of a remotely piloted aircraft circling 
3000 ft. above the Iraqi city. Even from that height, the black-and-white video feed clearly 

shows a cyclist hunched over the handlebars, feet 
pumping furiously, tires kicking up a rooster tail 
of dust. To the Watchdogs, the rider looks like a 
mongoose scurrying across a field. 1 "He's head- 
ing for the safe house," Saliba says. 1 1n the mono- 
chrome of the plane's camera, Fallujah is as bright 
as day, yet dingy and depressing — block after des- 
olate block of courtyard walls, squat buildings and 
empty streets. The cyclist swerves left and disap- 
pears under a tin roof. 1 "We've already marked 
that location," Neumann says. In the four months 
that the Watchdogs have kept Fallujah under sur- 
veillance with Pioneer Unmanned Aerial Vehicles 
(UAVs), they have pinpointed more than 100 safe 
houses used by insurgents and the mujahedeen — 
"muj" to the Marines. The bike riders are sentries. 



High above Iraq's 
urban battlefields, 
tiny, remote-control 
spy planes — stream- 
ing video 24/7 — 
provide a crucial 
edge to coalition 
forces. A report 
from the batde 
for Fallujah. 



SKY PATROL: Marines of the Watchdog Squadron 
monitor the city of Fallujah with the unmanned 
Pioneer (opposite), hunting for threats. 
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"He's probably going off watch," Neumann says. 

High above, the UAV holds station, turning in lazy circles, 
the camera locked on the safe house, where an armed guard 
stands watch on a patio. A few minutes later, a pickup bar- 
rels down the street. The driver brakes in front of the safe 
house and backs under the tin roof. 

"They think if they drive fast, we might not see them," 
a Marine says. "With all the dust they kick up, how could 
we miss them?" 

"Call for a fire mission?" asks Lt. J.D. Parchman, the 
intelligence section watch officer. "We got a positive ID on 
weapons. Clear violation. Has to be muj." 

"Negative," Neumann says. "It's almost H-hour, and we're 
supporting the opening raid. Push north to the hospital." 

H-hour— 19:00, 

Sunday, Nov. 7, 2004, the launch 
of Operation al-Fajr (the Dawm). 
After eight months of vacillation 
and negotiation by the Iraqi and 
U.S. governments, 10,000 U.S. 
Marines and soldiers, along with 
2000 Iraqi soldiers, are about to 
kick off a campaign to regain con- 
trol of Fallujah, the strong point of 
the Sunni insurgency just west of 
Baghdad and the sanctuary of the 
Jordanian terrorist Abu Musab al- 
Zarqawi. An estimated 70 percent 
of the 300,000 residents have 
fled; the 4000 insurgents who 
remain vow to fight to the death. 
American and Iraqi troops need 
to clear them out with minimum 



radio-controlled landings and takeoffs, just like a model 
aircraft, the Pioneer can loiter over targets for more than 
5 hours. Circling at less than 100 mph, it provides a steady 
platform for a daytime optical camera and a nighttime 
Forward-Looking Infrared camera. 

Four months before Operation al-Fajr, the Watchdogs 
pitched their operations tent next to a runway about 12 
miles west of Fallujah and started sending up four Pioneers 
a day on hundreds of sorties. Whenever insurgents came out 
of doors, the UAVs tracked them — day after day, night after 
night. The Watchdogs followed one pickup ft-om a mosque to 
a highway beyond the city limits, where three men with their 
arms bound were pushed into a ditch and shot. The pickup 
was then driven back into town and parked in fi-ont of a safe 
house. The Watchdogs tagged it for later bombing. 




SPY CAM: AtTaqaddam 
Airbase, near Fattujah, Iraq, a 
Marine polishes the lens of a 
surveillance camera on a Pioneer 
Unmanned Aerial Vehicle (UAV), 
which can lock on to and auto- 
matically track high-contrast tar- 
gets. Marine mechanics (right) 
work on a Pioneer's pusher prop 
to prep the UAV for Its next sortie. 



casualties to Multi-National Forc- 
es, Iraqi Security Forces and civilians. That means detecting 
where the enemy is hiding, and in what strength. 

For such precise intelligence, the Americans turn to units 
like the Watchdogs of Marine Unmanned Aerial Vehicle 
Squadron VMU-1 and their Pioneer UAVs. "Those muj are 
out there to kill our soldiers and Marines," Neumann says. 
"We're here to find them so our shooters kill them first." 

The UAV deployment is part of the American military's 
increasing reliance on unmanned technology. In Iraq, this 
dominance of the robotic battlefield has helped limit both 
coalition and civilian casualties. Radio-controlled robots 
are used to detonate homemade bombs; tethered bUmps 
are common at bases. About 10 types of UAVs patrol the 
skies, providing real-time surveillance and battle damage 
assessment to troops on the ground. 

The 14-ft.-long Pioneer RQ-2B, which proved its worth in 
1991 during Desert Storm, looks like a boxy model aircraft 
you might buy at Radio Shack, assemble in the garage, and 
fly in the nearest park for a day of fun with the kids. With 




Several times the Watchdogs monitoring the Pioneer's 
video feed saw pickups swerve into empty lots. The occu- 
pants would jump out, fire a few rockets and scurry off 
before a response attack could be launched. "We followed 
one pickup after it fired some rockets," says Staff Sgt. Fran- 
cisco Tataje, the intelligence chief. "It swung up onto the 
main highway, and we had it intercepted. The driver had a 
perfect ID. No incriminating stuff. We gave the interroga- 
tion team a copy of our video. They called back later to say 
the guy confessed." 

The conflict in Iraq has proved that UAVs can do more 
than collect data. And, with Operation al-Fajr ready to roll, 
the Watchdogs' billet has been expanded to include target 
acquisition and strike coordination. By making airborne 
robotic technology a common and useful battlefield tool 
at the lowest tactical level — regiments and battalions — the 
Watchdogs and similar units in Iraq have opened a new 
dimension in warfare. 

When Neumann's crew tracks a promising target, it sends 
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a "story board" — a PowerPoint presentation with text, and 
digital photos, maps and video streams — to one of the reg- 
iments or brigades the Watchdogs support. The data also 
goes to the Tactical Fusion Center on the west side of town, 
which collects information from UAVs, companies on the 
front lines, electronic intercepts, agent reports and other 
Intel. The Tactical Fusion Center then sends the information 
to regimental or battalion combat teams, which determine 

The infrared camera picks up 

two black dots behind a berm. "I 
confirm weapons," the analyst says. 
"They're shooting across the river." 



Lance Cpl. Robert Daniels reads a secure chat-room 
message that pops up on his screen. "LAR wants us to sweep 
across the river," he says. "Someone's firing." 

"Take us east," Neumann tells the UAV pilot. "Shift from 
white-hot to black-hot." 

The pilot takes the Pioneer across the Euphrates, while 
his partner tightens the camera's zoom and switches to dis- 
play a negative image: Now heat-generating objects show 
up on the monitors as black images instead of 
white ones. The screen image jumps slightly 
and then comes into focus: two black spots 
moving behind an earthen berm. 

"I confirm weapons," says Sgt. Jennifer For- 
man, an imagery analyst. "Watch their right 




1 



target priorities. The combat teams' Fires Sections assign the 
shooters— artillery, AC-130 Spectre gunships, strike aircraft 
or even Hellfire missile-equipped Predator UAVs. 

As the six battalions taking part in Oper- 
ation al-Fajr roll into town from the northern outskirts, the 
Pioneer flies to the Fallujah General Hospital, located on the 
west bank of the Euphrates at a great bend in the river. The 
Watchdogs study the twin monitors' high-contrast images, 
which show a line of white ghosts snaking around palm trees 
in the hospital courtyard and winding up onto the roof. 

"Those guys are wearing packs," Neumann says. "They're 
friendhes. It's the Iraqi Commando Forces." 

"Concur," says watch officer Parchman. "They're too 
disciplined to be muj." 

Outside the hospital, armored cars kick up dust, their 
warm engines visible through the hoods as glowing white 
dots. The Marine 3rd Light Armored Reconnaissance (LAR) 
battalion is moving into position to cover the Iraqi raiders. 



THE BOOST: Marine Watchdog Cpl. Shawn 
Healey (left) confers with the pilot (above) 
of a Pioneer who mans the radio control. A 
2-second burn from a solid rocket launches the 
420-pound plane. The 26-hp two-stroke engine 
gives it a modest cruising speed of 90 mph. 



arms when they run. They're shooting across the river." 

Just as the black spots bob together, the screen suddenly 
blooms black, then settles back into focus, showing a thick 
gray cloud and a scattering of small black spots, like some- 
one in the cloud has thrown out a handful of rocks. 

"Tank gun got them," Neumann says. "Picked them up 
from their thermals. They're scratched. Scan up the street." 

The Pioneer's camera tracks up a wide, empty boulevard 
bordered by ramshackle warehouses, tin-roof repair shops 
and dingy apartment buildings. A few hundred meters from 
the Highway 10 bridge over the Euphrates, four dark spots 
are splayed against one corner of a large building, with three 
similar spots at the other corner. 

"One's lying down," Neumann says. "They're manning a 
crew-served weapon pointed at the bridge. Tell Regimental 
Combat Team-1 we have targets for Basher." 

The combat team agrees with Neumann's assessment 
that it's a job for Basher, the four-engine Air Force AC-130 
circling above the city. With its 105mm howitzer cannon. 



Cci' 
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40mm camions and 20mm rotary cannons, the gunship is a 
flying artillery platform. Daniels types in a grid location for 
the building, accurate within a few meters. Regiment sends 
a one-line response: Basher on the way. 

A minute goes by. The four dark spots crouch in the 
shadows. On the screen a black ball hits the edge of the 
building; black chunks go flying. Another black ball hits 
the target, and then another and another, enveloping the 
spots. Using an infrared spotlight to illuminate the insur- 
gents. Basher's pilot is pounding away with 105mm artillery 
shells. Gray smoke rises from the scene. 

"Watch for leakers," Neumann says. "There's one now, 
heading north. Stay with him." 

A black spot breaks out of the smoke. Against the back- 
ground of the macadam on the street, the man's silhouette 




stands out plainly. He runs with the speed of a sprinter. 

"Ten to one he's headed for the mosque up the street," 
Neumann says. 

Parchman watches the runner climb a wall. "He made it. 
Can't hit him there." 

While Basher moves on to another target, the Pioneer 
circles to assess damage to the building. A large door in the 
rear slides open, and two men run around the side of the 
building. They quickly return, dragging a body. The Marines 
watch as the scene is repeated several times. 

"Are they carrying a heavy weapon or a body part?" a 
Marine asks. 

"Don't know," Parchman says. "We confirm four dovm. 
Mark this as a safe house. We'll come back later for a relook." 



The next day, with Maj. Kelly "Maddog" Ramshur 
on watch as mission commander, the Pioneer circles al Shu- 
hada, a district the Marines have dubbed Queens. The 
lair of criminal gangs, terrorists and jihadists. Queens is a 
warren of drab concrete houses Hning dirt roads, with scant 
vegetation. For most of the day, the Watchdogs see few 
lucrative targets. In midafternoon, though, the Pioneer's 
camera records a series of red flashes from a courtyard, 
which instantly catches the Marines' attention. 

The half-completed building looks like a small soccer 
stadium, with a wall several stories high enclosing an oval 
courtyard. A single mortar tube in the courtyard points north 
toward Camp Fallujah, the sprawling command and logistics 
hub of the coalition operation. Every 10 minutes or so, three 
insurgents sprint from a house a few hundred meters north 

of the building and disap- 
pear under the eaves of the 
courtyard wall. A few min- 
utes later, they dash into 
the courtyard. Each man 
drops a round down the 
tube and sprints back to the 
house. The mortar attack 
breaks the usual shoot-and- 
scoot pattern seen during 
the Fallujah engagement. 
This mortar crew is staying 
and fighting. 

After six rounds explode 
around Camp Fallujah, 
Ramshur takes a phone 
call from the Army 2nd 
Brigade Combat Team, 
1st Cavalry Division — the 
Blackjack Brigade. 

"Air's not available," 
Ramshur says to his crew. 
"Arty has the target." 

The Marines murmur. 
Artillery is an area-fire 
weapon, not a precision 
instrument. But it is all that 
is immediately available. 

Saliba places the cross- 
hairs of the Pioneer's opti- 
cal camera on the mortar tube and reads off the 10-digit 
grid on the screen. The coordinates are sent to the Tactical 
Fusion Center and the Blackjack Brigade. 

After several minutes, Ramshur finally says, "Shot out." 
The Marines crane forward to watch the explosion 
from a 155mm artillery shell fired from nearly 3 miles 
away. When a large gray puff pops up a football field away 
from the tube, the crew measures the miss distance and 
types in: Add one hundred, right fifty. That is, fire the shell 



STREET LETHAL: 

Marines patrol Fallujah 
during Operation al-Fajr. 
UAVs overhead provide 
troops with live Intel. 



58 



DRONE ZONE 



ABOUT 10 TYPES of unmanned planes provide live camera feeds to 
U.S. combat operations centers. Models shown here are examples of 
the three major types of aeronautical robots in America's growing fleet. 

Predator • 

WINGSPAN:49ft. 

OPERATING ALT.: 16,000 ft. . _ 

HANG TIME: AO hours ~ 
WEAPONS: Two Hellflre-C 
laser-guided antitank missiles 
MISSION: High-risl<, medium- 
altitude surveillance; some strike 
capability against ground targets. 
ESTIMATED COST: $3 million 



Global Hawk 

WINGSPAN: 116 ft. 2 In. 
OPERATING ALT.: 65,000 ft. + 
HANG TIME: 36 hours 
WEAPONS: Unarmed 
MISSION: Long-range, 
high-altitude target surveillance. 
ESTIMATED COST: $10 million + 





Raven 

WINGSPAN: 4 ft. 2 in. 
OPERATING ALT.: 100 to 500 ft. 
HANG TIME: 80 minutes 
WEAPONS: Unarmed 
MISSION: Low-altitude 
surveillance at platoon level. 
ESTIMATED COST: $40,000 



100 meters farther and 50 meters to the right. 

Several minutes later, a large cloud of dirt erupts inside 
the courtyard. The crew's next command: Fire for effect. 

A few minutes later, two bright orange flashes light up the 
courtyard, with a third about ICQ meters to the south. When 
the smoke clears, the tube is still standing. The next volley 
delivers the same result — close but not effective. No second- 
ary explosions. No visible damage to the tube. 

During the ensuing lull, the three insurgents run from the 
safe house, pick up three mortar rounds, drop them down 
the tube and run back to the house. 

"You wouldn't catch me playing dodge with 155s," one of 
the Watchdogs says. 

Ramshur calls the Blackjack Brigade Intelligence Center, 
then tells his crew, "We're getting Predator." 

Launched from a site near Baghdad, the Predator is 13 
ft. longer than the Pioneer and packs a Hellfire missile with 
an 18-pound warhead. The most remarkable aspect of the 
Predator deployment is that a crew at Nellis Air Force Base 
in Nevada — 7500 miles away — is guiding the UAV. A few 
weeks earlier, the Watchdogs helped a Predator destroy a 
moving pickup with a mounted machine gun — one robot 



leading another robot to the target. 

"Break, break," Ramshur says. 
"Predator's been diverted. Anvil has 
the mission. Stand by for talk on." 

Anvil is the call sign for a flight of 
two Marine AV-8B Harrier jets flying 
at 19,000 ft. Meanwhile, the insur- 
gents make another round trip sprint. 
TWelve rounds have been launched at 
Camp Fallujah — each one with the 
potential to add to coalition casualties. 
The brass wants the duel to end. 

"What do you think, guys?" asks 
Ramshur. "The tube or the house?" 
"House!" chorus the Marines. 
The house where the insurgents are 
hiding between rounds has a dome 
roof, a walled courtyard and an over- 
hang at the front door, where a sen- 
try is posted. Once the Harriers close 
in, Ramshur radios the details of the 
house's location to a Forward Air Con- 
troller, who lines up the jets. 

"The house is the first one north 
of the vacant lot on the northeast 
corner," Ramshur says. "Has a dome 
roof. Wait — it's where that truck is. 
Got it?" 

A truck pulls up to the house and 
five men walk inside, carrying some- 
thing in their arms. 

"Supper time," says Sgt. Roneil 
Sampson, an imagery analyst. "They're changing shifts. 
Domino's delivery." 

Ramshur reads a secure text message: Air is cleared hot. 
Impact is less than a minute away. The courtyard door 
opens. A man walks to the truck and slowly drives off. 

"Boot muj sent out to get the Coke," says one Marine. 
"Luckiest bastard on the planet." 

Both video screens flash bright white, as if a fuse has 
blown. When the picture comes back into focus, the Marines 
see that the center of the roof is now a huge black hole. 

"Now that's what I call a shack," Ramshur says. "Great 
job, Watchdogs. Great job." 

Operation al-Fajr continued for another 11 days — sector by 
sector, block by block, house by house — until the Multi-National 
Forces had secured most of the city. The death toll: 38 U.S. troops, 
six Iraqi troops and an estimated 1200 insurgents. By mid- 
December exiled residents began to return to their homes. m 

A former Marine and assistant secretary of defense for 
international security affairs, Bing West is the author of 
three books. In May, Bantam Books will publish his fourth 
volume, No True Glory: Fallujah And The Struggle In Iraq— A 
Frontline Account. Portions of this article originally appeared 
In West's online diary at www.slate.com. 
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DIESEL 



V 



We match the new class of cleaned-up 
diesels against the latest gasoline/ 
electric hybrids. It's a green- 
machine showdown. 



by BEN STEWART 



photographs by 
DECLAN THOMAS 




PRICE-Base: $20,700 As Tested: $25,970 POWERTRAIN: 160-hp/ 
295 Ib.-ft. 2.8-liter turbodlesel 14, 5A TIRES: Goodyear Wrangler ST 
225/75R16 WEIGHT: 4287 lb. SUSPENSION-F: Coll/dbl. A-arms 
R: Coll/live axle BRAKES: Disc/DIsc, ABS 




With its direct-injection turbodlesel, the Liberty CRD is unique in the 
ize SUV universe. From the high-riding seating )>osition, the little Jeep? 
aels like a much bigger, torquier rig. It's like driving a mini Dodge Ram 
lummins, as Qpposed to the relatively carlike Ford Escape. As oria tester said 
of the Liberty, "It has a fairly agricultural feel to it." But unlike many trucks, 
the Liberty is quiet. In fact, it's quieter than the Escape at full throttle. 
Speaking of full throttle, the Liberty really requires more of it to accelerate 
an a par with many of its gasoline-powered brethren. But its massive torque 
d well-spaced five-speed automatic are more at home on long grades than 
the Escape Hybrid. At the track, the Liberjy was stable, neutral and secure 
through our handling tests. BOTTQ,t^ LINE: With its low-end torque 
Jeep chassis, this is an ideal vehicle for the serious off-roader, boater or 

outdoorsman who appreciates fuel frugality. 

Best ET., trap speed may be obtained separately. Best stop, hot or cold. Best speed* 
through eight cones, 75 ft. apart. Index of trartslent response. Average of two readings. 




TEST RESULTS 



ation: 
1/4-mile:' 
0-30 mph: 
0-60 mph: 

40-70 mph: ..^ , 

Braking:^ 

60-0 mph: 
30-0 mph: 

Slalom:^ '^'^ 
Db(. Lane Change: 

Sound Levels:^ 

@ Idle: 

@ Full throttle: 
@ 60 mph: 

Fuel Economy: 

EPA: 
PM city: 
PM hwy: 



17.5 sec. @ 75.7 mph 
3.15 sec. 



22 city/27 hwy 
22.7 mpg 



HYBRIDS HAVE THE HYPE, but diesels have the his- 
tory. As the battle to develop a more Earth-friendly automo- 
bile heats up, both technologies offer strengths and weak- 
nesses. By giving a gasoline engine an electric assist, hybrids 
squeeze more out of already efficient vehicles. But making 
the most of those gains requires a style of driving that makes 
the most of the hybrid's capabilities and a light foot. 

Diesel powerplants have always been efficient thanks to 
their ultrahigh compression ratios and the higher energy 



content of diesel fuel. Still, anyone who has whiffed the pun- 
gent exhaust of many diesels might doubt the engine's claim 
to green status. But, today's diesels have been engineered to 
bum cleaner while still delivering impressive mileage. 

To give each technology a fair shake, we assembled three 
pairs of vehicles that are roughly equivalent — except that 
one is a diesel, the other a hybrid. Then our sbc testers spent 
five days putting them through their paces at our Southern 
California test facility. Boy, do we feel virtuous. 





PRICE— Base: $28,005 As Tested: $31,825 POWERTRAIN: 133-hp/ 
129 lb.-ft. 2.3-liter 14, 94-hp electric motor, CVTTIRES: Continental 
Contltrac EcoPlus 235/70R16 WEIGHT: 3806 lb. SUSPENSION- 
-': MacPherson Strut i Coil/multllink BRAKES: Disc/Disc, ABS, 
regenerative assist 



TEST RESULTS | 


1/4-mile:' 


17.84 sec. @ 78.3 mph 


0-30 mph: 


4.18 sec. 


0-60 mph: 


10.67 sec. 


40-70 mph: 


8.21 sec. 


1 Braking:^ 




1 60-0 mph: 


133.1 ft. 


1 30-0 mph: 


32.0 ft. 1 


Slalom:^ 


41.0 mph 


Db(. Lan* Change : 


48.9 mph 


1 Sound Levels:* 




@idle: 


42.5 dBA 


©Full throttle: 


81.7 dSA 


1 @ 60 mph: 


72.9 dBA 


Fuel Economy: 




ERA: 


33 city/29 hwy 


PM city: 


28.5 mpg 


PM hwy: 


29.2 mpg 



^ '■» \ 

While the Ford Escape Hybrid is the first hybrid SUV, it will soon have 

plenty of company. Under light load^, the Escape can run up to 25 mph on 
electric power alone, and at stoplights the gasoline engine shuts down. 
As with many fuel-efficient cars, acceleration is not Escape's forte. But its 
acceleration from standstill is about on a par with the Liberty. Unfortu- 
nately, the Escape's Continuously Variable Transmission (CVT) keeps the 
engine working so hard that occupants are treated to a droning high-rpm 
soundtrack nearly every time the accelerator is depressed. But overall, it's 
not any noisier than the Liberty. The hybrid system adds about 300 pounds 
to a V6 Escape, flesult: The forgiving handling and carlike ride pf the regu- 
lar Espape has been degraded by lots of body roll, which can ^ un.settling 
while^mering. BOTTOIVI L I N E : Not an SUV for anyone going seri- 
ously^ off-road or towing, but ideal for someone who wants SUV versatility 
coupletfvyith economy car fuel miserliness. •'' 



MERCEDES-BENZ E320 GDI 




Large trunk 
complements 
car's overall 
presence, 
helps com- 
pensate for 
rear-seat 
legroom. 



The silent 
smoothness 
of a V8 engine 
in a quick- 
starting V6 
dlesel. 




During the fuel-starved '70s, 
Mercedes-Benz had a thriving 
diesel car business in the Unit- 
ed States. Decades of engineer- 
ing refinement has produced the 
E320 GDI, which ran our track like 
a sport sedan. The Benz was even 
more impressive on long grades, 
chugging along with the torquey 
engine practically idling at 2000 
rpm, easily keeping pace with the 
higher-revving Honda. Torque is a 
diesel hallmark, and the six-cylin- 
der E320 has even more of it than 
its gasoline-V8-equipped brother, 
the E500. And that torque arhves at 
1800 rpm and stays on board until 
2600 rpm, which makes it mighty 
useful. Combine its economy with 
a 21.2-gal. tank and you can cruise 
for about 700 miles. The down- 
side: price. You can almost buy two 
Accord Hybrids for the price of one 
E320 GDI. Hey, you get what you 
pay for > 
If you appreciate all that comes 
with the three-pointed star, and are 
eco-conscious but don't want to 
flaunt it, consider this Benz. 



1/4-mile: 
0-30 mph: 
0-60 mph: 
AO-70 mph: 

Braking:^ 

60-0 mph: 
30-0 mph: 

Slalom:^ 

Dbl. Lana Changs 

Sound L«vels:^ 

@ Idle: 

@ Full throttle: 
@ 60 mph: 
Fu«l Economy: 
EPA: 

PM city: 
PMhwy: 



15.36 sec. @ 90.0 mph 
2.49 sec. 
7.47 sec. 
5.62 sec, 



132.9 ft. 
34.2 ft. 

43.5 mph 
52.2 mph 

49.8 dBA 

75.7 dBA 

71.8 dBA 

27clty/37hwy 
26.7 mpg 

32.6 mpg 



A The Best Of 
^ Both Worlds 

If diesel is good and hybrid is good, 
why not a diesel/electric hybrid? 
Actually, diesel/electric combina- 
tions abound: Most diesel loco- 
motives are really diesel/electric. 
There are now several diesel/ 
electric hybrid buses operating in 
U.S. cities. But there are problems 



with creating a diesel/electric hybrid 
family hauler. Diesel engines are 
heavier than their gasoline counter- 
parts, creating packaging problems 
when coupled with an electric motor. 
The Dodge Ram Contractor Special 
offers a diesel with an electric motor. 
But only a handful were built. As dle- 
sels are refined and the electronics 
that allow smooth hybrid operation 
improve, we hope to see more. 
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HONDA ACCORD HYBRID 



Even when 
engine is off at 
stoplights, the 
a/c keeps run- 
ning to keep 
passenger 
cabin cool. 




Sophisticated V6 engine's 
cylinder deactivation is as 
much a fuel-saving marvel 
as the hybrid configuration. 



Floor the throttle and the 

Accord burns its tires to pull 60 
mph in 7.55 seconds. The Accord 
is Honda's third hybrid car, fol- 
lowing the smaller Insight and 
Civic. Unlike their total fuel 
frugality, the idea behind this 
hybrid was to deliver both per- 
formance and economy. So Hon- 
da mated an electric motor to a 
V6 equipped with cylinder deac- 
tivation — under light-to-moder- 
ate throttle it runs on three cyl- 
inders. Since Honda's hybrid 
system uses the electric motor 
to "assist" the gas engine rather 
than substitute for it, the Accord 
sacrifices some fuel economy for 
performance. From behind the 
wheel the Hybrid seems just like 
any other Accord V6 — much like 
the E320 GDI feels like any E- 
Class. Translation: A terrific fam- 
ily sedan. > BOTTOM LINE: 
This combination of gas-pow- 
ered potency and sophisticated 
electronics makes the Accord 
Hybrid a sort of enviro Q-ship. 



THE STATS 

PRICE-Base: $30,000 (est.) 
POWERTRAIN: 255-hp/232 Ib.-ft. SOHC 
3.0-liter V6,16-hp/100lb.-ft. electric motor, 
5A TIRES: Michelin Energy MXV4 S8 215/ 
60R16 WEIGHT: 3485 lb. SUSPENSION- 
F; Multilink R: Multilink BRAKES: Disc/Disc, 
regenerative assist, ABS 



TEST RESULTS 1 


Acceleration: 
1/4-mlle:' 
0-30 mph: 
0-60 mph: 
40-70 mph: 


15.67 sec.(i 
3.02 sec. 
7.55 sec. 
5.60 sec. 


S 91.0 mph 


1 Braking:^ 
1 60-0 mph: 
1 30-0 mph: 


134.8 ft. 
32.7 ft. 




Slalom:^ 

Dbl. Lane Change: 


44.3 mph 
51.9 mph 




1 Sound Levels:^ 
1 @ldle: 

1 @ Full throttle: 
1 @ 60 mph: 


41.2 dBA 
76.7 dBA 
72.6 dBA 





Fuel Economy: 

EPA: 
PIV1 city: 
PMhw^y: 



29 crty/37hwy 
23.9 mpg 
34.7 mpg 





There's an all-new 2005 Jetta coming in March. But VW will continue 
to sell '04 Jetta TDIs like our test car for several more months. The TDI isn't 
as quiet as some newer diesels — except at cruising speed when it's only a 
smidge louder than the whisper-quiet Prius. The Jetta is slightly slower to 
60 mph than the Prius, but it's slightly quicker to 30. Plus, the TDI's rush 
of turbocharged torque makes the Jetta feel quicker than it is. The VW just 
feels spunky. Hey, it's fun rowing through the gears. And it handles well, too. 
According to one tester, "It's the most fun car here." Fun need not rule out 
frugality. Through our test loop, the Jetta's fuel economy was within spit- 
ting distance of the environmentalists' poster child, Prius. Inside, the Jet- 
ta is crafted with a quality of detail befitting a luxury sedan. ^ o M 
LINE For the person who cares about economy but loves to drive, the VW 
provides a surprisingly well-adjusted compromise of fun and frugality. 



THE STATS 

PRICE-Base: $18,670 As Tp<;tpcl: $19,245 
POWERTRAIN: 100-hp/177 Ib.-ft. 1.9-liter 
turbodlesel 14, 5M TIRES: Michelln Energy 
MXV4 Plus 195/65R15 WEIGHT; 3249 lb. 
^usoFNsiON-F: MacPherson Strut Col 1/ 
torsional beam axle BRAKES: Disc/Disc, ABS 



#So What? 

In the end we concluded that the real gains 
in fuel economy were to be found In driving 
habits, not necessarily in either drivetrain 
technology. The hybrids do better in urban, 
stop-and-go driving while the diesels come 
Into their own over the long haul, especially 
when towing or climbing grades. But dle- 
sel fuel is smelly and can be hard to find. 



Hybrids may have repair and reliability 
problems down the road. 
If you truly want to save fuel right now: 
.' Keep your vehicle tuned and replace the 
O2 sensor and air filter regularly. 

Keep the tires properly inflated and all 
wheels aligned. 

Don't use your vehicle as a storage shed. 

Avoid excessive Idling and hammering 
the accelerator pedal. 



TEST RESULTS _ 


/. ^ .lOii ; 
1/4-mlle:' 
0-30 mph: 
0-60 mph: 
40-70 mph: 


17.72 see.® 75.7 mph 
3.55 sec. 
10.88 sec. 
9.4 sec. 


Braking:^ 

60-0 mph: 
30-0 mph: 


122.8 ft. 
31.4 ft. 


Slalom:^ -r^-— 
Dbl. Lano Changa: 


46.8 mph " '''^ 
57.7 mph 


Sound Leva!*:* 

@ Idle: 

@ Full throttle: 
@ 60 mph: 


53.7 dBA 
83.2 dBA 
73.9 dBA 



Fual Economy: 

EPA: 
PM city: 
PMhwy: 



38 city/46 hwy 
31.6 mpg 
53.0 mpg 



mi 




Fuel-saving details extend 
to choice of relatively 
narrov*^ tires. ^' 



PRICE-Base: $19,995 s Tested: $25,939 
POWERTRAIN: 76-hp/82 Ib.-ft. 1.5-llter DOHC 
14, 67-hp/295 Ib.-ft. electric motor. CVT TIRES: 
Goodyear Integrity 185/65R15 WEIGHT: 
2948 lb. SUSPENSION— F: MacPherson strut 
R: Coil/torsional beam axle BRAKES: Disc/ 
Drum, ABS, regenerative assist 





ition: 




1/4-mlle:' 


17.75 sec. @ 76.8 mph 


0-30 mph: 


3.65 sec. 


0-60 mph: 


10.73 sec. 


^ 40-70 mph: 


8.93 sec. 


Braking:^ 




60-0 mph: 


127.9 ft. 


30-0 mph: 


30.1 ft. 


_ 

Slalom:^ 


42.2 mph 


^ Dbl.Lan* Change: 


54.5 mph . : 


Sound Lavels:^ 




@ Idle: 


46.9 dBA 


@ Full throttle: 


77.7 dBA 


@ 60 mph: 


73.1 dBA 



p 



Fual Economy: 
EPA: 

PM city: 
PM hwry: 



60 city/51 hwy 
32.9 mpg 
56.2 mpg 



This is the current Hollywood A-lister. It's the hybrid that grabs all the 
headlines and it's one of the least expensive ways to buy into the technol- 
ogy — assuming you can find one. Right now demand outstrips supply. 
The Prius can get to 40 mph on electric power if you baby the gas ped- 
al. But floor it and the gas engine kicks in. Though no sport sedan, it can 
run with the Jetta as long as the road is straight. More important to most 
buyers, it had no equal on our economy-test loops. Inside, the Prius has 
a funky futuristic style — the stubby shifter juts out of the dash, a center 
screen high in the dash holds the speedometer. Funky or not, the Prius 
oozes quality. After a few days you forget it's a hybrid and see it as a great 
car. ^ OTTOM LINE: There's a reason these cars are so desirable, 
and It's not just the hype. The Prius Is that good. pm 
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Prices are falling and new 
features — including faster 
chips, built-in Wi-Fi and higher- 
resolution screens — are rising. 
What's not to love about the 
latest under-$900 laptop 
computers? Here's our guide 
to the best of a bumper crop of 
low-priced performers. 
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GATEWAY N320CS $799 

Size Matters: At Just 5.5 pounds— complete with a vivid 14-ln. 
screen— this Is the lightest of the tested laptops. 

Power Points: The big 40GB hard drive is more than enough 
for all your MP3s. games and Microsoft Office applications. 
And, the 256MB of RAM is enough to keep several of those 
programs open at once. The 1.5-GHz chip isn't the fastest 
out there, but it will do the trick for most basic computer 
functions. The CD drive lets you burn your own CDs and play 
DVDs, giving you a lot of useful toys under the hood. 

Live Long and... Killing aliens while downloading music and 
broadcasting over a Webcam will drain your juice in a couple 
of hours, but the Gateway has good power-management 
software, giving you extra battery life for basic tasks like 
writing e-mail. Count on over 4 hours for most uses. 

...Prosper: $799, as configured here. But if you look around online, 
you can likely knock $50 to $100 off that price. 

Bottom Line: Feathery weight— plus battery life and a hard drive 
to match its competitors— makes this a highly mobile choice. 



HP PAVILION ZE4900 $899 

Size Matters: The 15-in. screen on this HP is the sharpest of 
all those on our laptops, making you feel like you're getting 
some real bang for your sub-900 bucks. At 6.7 pounds it's 
on the heavy side, but not backbreaking. 

Power Points: This is the only laptop in the group that comes 
to the party with a top of the line Intel Pentium 4 chip. 
Although the Pentium's l.4-GHz clock speed makes it 
technically slower than the Celeron chips in the other 
models, it still outperforms them— offering better graphics 
and faster overall processing. You get 256MB of RAM 
prelnstalled along with a nice, fat 40GB hard drive. When we 
got our machine, HP was giving free upgrades from a regular 
CD/DVD drive to one that lets us burn our own CDs. 

Live Long and... The battery is neither weak nor remarkable, 
offering less than 4 hours of cordless computing. 

...Prosper: $949, as tested, but there was a $50 rebate that 
brought it just under our $900 target. 

Bottom Line: A fine deal for all the included features. That big, 
bright screen makes it ideal for business travelers who like 
to sneak in the occasional DVD. 





ACER TRAVELMATE 2303LCI $699 

Size Matters: This laptop has a good 15-ln. screen and weighs 
In at 6.5 pounds. Didn't anyone tell Acer that low-priced 
computers aren't supposed to look this good? 

Power Points: The 1.5-GH2 Intel Celeron is the same chip 
powering the Gateway M320CS. Match that with the same 
256MB of RAM, 40GB hard drive and recordable CD drive, 
and the two models are pretty close to identical. What 
separates the two? Price and style. Acer wins in both 
categories, and is the best bargain of the bunch. 

Live Long and... The average domestic flight in the United 
States is about 3 hours in the air. The Acer will more than 
last the duration with 4 hours of battery life. 

...Prosper: $699, but if you're following our $900 budget, you 
could get an extra 256MB of RAM for less than $100. 

Bottom Line: Large screen, decent weight, a slim case 
and sleek style make this Acer perfect for the fashion- 
conscious laptop user who doesn't want to sacrifice 
beauty for performance. pm 
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by ALLEN ST. JOHN 

photographs by COREY RICH 



Driying 




Ym strapped into the seat 

of the Prowler, a kind of ATV on growth hor- 
mones, halfway up a near-vertical embank- 
ment in a little slice of desert in suburban 
Phoenix. Beneath my helmet and goggles, 
I'm staring straight up at the wide, blue Ari- 
zona sky like an astronaut bracing for blast- 



off, while behind me the beefy rear tires are 
spinning, grasping unsuccessfully for pur- 
chase. Actually, forget the astronaut image. I 
feel like a cockroach frantically trying to scale 
a wet tile wall and awaiting a coup de grace 
from a rolled-up copy of USA Today. 

The only way I'm getting out of this is with 
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the help of the cavalry, the Marines or maybe the cast of 
"The A-Team." While no one as warm and nurturing as Mr. T 
is available, from the bottom of the hill I do hear from gran- 
ite-jawed Rocky Senatore. 

"Get off the gas," barks the Green Beret-turned-desert- 
driving-drill sergeant. The engine stops its desperate rev- 
ving. "Now stick it in Reverse." 

This doesn't strike me as a great idea, as I'm one false 
move from tumbling backward, tailpipe over roll cage, but 
Senatore's not a man to be argued with. So I grit my teeth 
and move my foot gingerly from the throttle to the brake 
and slip it into gear — and voild! The Prowler slides backward 
down the bank as smoothly as a minivan backing out of my 
father-in-law's gravel driveway. 

"When the angle of the 
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DREAM 



IT PROVED IMPOSSIBLE to find 
everything we wanted in an off-road 
fun nnachine— you know, 72-in. tires, 
built-in wet bar and plasma TV, plus the 
annphibious option. So we went ahead 
and designed our own dream ride. No, 
it doesn't really exist, but if it did. The 
Machine would be plusher than Wyclef 



slope exceeds 45 degrees, 
you can't use traction, you 
need to use momentum," 
Senatore lectures. The 
upshot? Stand on it before 
the going gets steep. 

So I try again. This time 
I mash the throttle and the 
Prowler scrambles up the 
slope happily, catching a 
bit of celebratory air over 
the lip, swallowing the 
landing with its trampo- 
line-like suspension travel, 
and scooting casually off 
down the trail. 

THE HUMVEE 
WANNABES 

Welcome to the world of 
idiotproof ATV riding — and 
creative automotive design 
in pursuit of Pentagon con- 
tracts. Eager to come up 
with the next Jeep, Himi- 
vee or Stryker, a handful 
of entrepreneurs are vying 
to sUp past the big defense 
contractors with nimble, go- 
anywhere vehicles to serve 
the needs of the 21st cen- 
tury's nimble, go-anywhere 
soldiers. Setting aside 
their military pretensions, 
some of these creations are 
darned appealing to any 
civilian motorhead with an 
appreciation for low-end 
torque and mucho styUng. 
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OPTION PACKAGES 



THE EVEREST 



Why drive a monstrous SUV- 
truck up a snowy mountain? 
Because It's there. This pack- 
age's Abrams-spec tracks 
replace The Machine's wheel 
sets in the rear, while sl<is pro- 
vide flotation up front. A Warn 
16.5tl winch rated to 16,500 
pounds pulls The Machine up 
the most vertiginous slopes. 
The sun-filled tent In the rear 
stows away, leaving a stealth 
package wrapped in arctic 
camouflage. 




THE OAKLAND 



City driving presents unique 
challenges. "Come correct" 
with panoramic windows 
coated with BtastGARD 
glass-retention film. A 
Case-manufactured forklift 
up front ensures parking 
options, while six Klipsch CA- 
SW-8T all-weather speakers 
mounted In the vehicle's 
flanks can produce a con- 
cert-worthy 111 dS 
of sound. 




THE BAJA 



For coastal road trips, the 
body panels are replaced 
with an aluminum displace- 
ment-type hull by Cool 
Amphibious. In the water, a 
separate marine transmis- 
sion powers twin props, while 
the rear ramp becomes a 
swim platform. On shore, the 
retractable sunscreen/media 
center makes The Machine 
the life of the beach party. 



Copyrighted material 



MACHINE 

Jean's shark tank-equipped Hunnmer H2 
and tougher than the International CXT 
nnegatruck. While the complete vehicle is a 
product of our fevered innaginations, most 
of the technology described on these pages 
is available today. 

BY JONATHAN GROMER 

ILLUSTRATIONS BYZEITGUISED 



"THE MACHINE" 

BASE 
SPECS 

' BODY: Angular body panels, 
made of magnesium alloy 
and carbon-fiber-reinforced 
plastic panels, reduce The 
Machine's radar profile; the 
geometry is based on stealth 
bomber specs. Evasive capa- 
bility is augmented by radar- 
absorbing paint from Plans 
and KltsJJnljmited. . ^ 

• ENGINE: Power derives from 
a GM hybrid system that pairs 
an 8.9-liter diesel to two 100- 



kilowatt electric engines. 
The GM system debuted in 
2004 on transit buses. 

TIRES: Special-order, 
72-in. Goodyear Wrangler 
MT/R tires with Hutchinson 
run-flat inserts carry The 
Machine wherever adven- 
ture, or an excellent tail- 
gating opportunity, calls. 
A Dana Spicer Central Tire 
Inflation System quickly 
adapts tire pressure to high- 




HEIGHT: 158.4 IN. 



■ 1 



WIDTH: 130 IN. 




LENGTH: 360 IN. 



way or demanding off-road 
driving conditions. 

ON THE ROOF: Satellite 
service comes via the 
Winegard RoadTrIp XLP 
dish; in-roof solar panels, 
which can open to boost 
energy collection, provide 
supplemental power. 

• ENTERTAINMENT: The 
Machine's rear compart- 
ment unfolds to reveal a 
glass-screened, 80 x 120-ln. 
Claro Holographic TV and 
Media System, created by 
UK manufacturer Wow 
Factor. It's coupled with a 
Fujitsu high-def, 68.7 billion- 
color LPF-D711 projector. A 
polymerized tatami screen 
conceals amplified Protro 
cloth speakers. 

TAILGATING: AnEames- 
Insplred aluminum cock- 
tail bar, manufactured by 
Mostly Metal, Is matched 
by the Summit Professional 
Three-Drawer Stainless 
Steel refrigerator. 




The Prowler is a contender on both the weekend warrior 
and actual warrior fronts. It started life as the brainchild of 
Amos Deacon, an entrepreneur and ATV enthusiast from 
California who wanted a safer alternative to four-wheelers. 
But it soon caught the eye of the guys at Diamondback Tac- 
tical, who sell a wide variety of gear to the military, from 
fatigue-print CamelBaks to body armor. The company hopes 
the Prowler will fill an important niche on the battlefield. 
Deployed by helicopter, the vehicles could approach a tar- 
get from a distance of a few miles for a stealth attack — then 
get away just as quickly. A number of Prowlers are already 
in use in Afghanistan and Iraq. 



BEFORE YOU BUY 

Jeep, Hummer . . . what's next? These kickin' wheels could hit 
civilian life soon. Order now — supplies are limited. 



RST-V 



WHO MAKES IT: General Dynamics 
BEST FEATURE: Diesel/electric engine 
WHO DRIVES IT NOW: The U.S. Marines 
INTENDED USE: Faster, fuel-efficient alter- 
native to that old gas hog, the Humvee 
WHO'D DRIVE A CIVILIAN VERSION: 
Ralph Nader in '08 
TOP SPEED: 70 mph 



IGUANA FV4 



WHO MAKES IT: Sabiex international S.A. 

BEST FEATURE: Amphibious option 

WHO DRIVES IT NOW: Most recently, 

military testers in Brazil 

INTENDED USE: Tough, light, go-anywhere 

workhorse 

WHO'D DRIVE A CIVILIAN VERSION: 
MIdcareer Dolph Lundgren 
TOP SPEED: 67 mph 



GUANA 



WHO MAKES IT: No relation to the FV4, 
this hot rod comes from Iguana Technology 
BEST FEATURES: Articulated body 
WHO DRIVES IT NOW: The Inventor, who 
has the only prototypes 
INTENDED USE: Bushwhacking over 
ditches and rough, swampy terrain 
WHO'D DRIVE A CIVILIAN VERSION: A 
reunited Creedence Clearwater Revival 
TOP SPEED: 65 mph 



ASV 



WHO MAKES IT: Textron Systems 
BEST FEATURES: Handles 5 ft. of water 
and 2-ft.-high obstacles 
WHO DRIVES IT NOW: U.S. Army MPs 
INTENDED USE: Fill the gap between tanl<s 
and smaller thin-skinned vehicles 
WHO'D DRIVE A CIVILIAN VERSION: 
Noted defensive driver The Rock 
TOP SPEED: 63 mph 




While he waits for a big break with the Department of 
Defense, Diamondback owner Jason Beck is planning a limit- 
ed assault on the recreational market. The Prowler is built on 
a Yamaha Grizzly 660 engine and drivetrain, but it has been 
tamed with a full roll cage, a lowered center of gravity and a 
carlike steering wheel in place of handlebars so that balance 
isn't a factor in steering. The result: a vehicle with formidable 
off-road capabilities — and a high screw-up threshold. 

Beck hopes to sell the single-seat vehicle in kit form in 
late spring, with a black budget-worthy price tag of around 
$20,000. (An '05 Grizzly goes for about $7000.) The stand- 
ard 34-hp Prowler that I drove didn't feel the least bit 
underpowered — it weighs just 890 
pounds — but an option being consid- 
ered for the kit will be a full-on car 
engine, and not a wimpy one, either. It 
will be a tweaked version of a 190-hp 
Honda VTEC capable of nicely power- 
ing a sport sedan. While the standard 
Prowler has a top end of 68 mph, that 
model should be able to hit truly scary 
speeds. More to the point, the souped- 
up engine will boost torque to over 150 
Ib.-ft. — useful for cockroach climbs 
in the backcountry and trash-talking 
sessions in the parking lot. 



PIMPING YOUR 
LIGHT-STRIKE RIDE 

The wash behind Diamondback's head- 
quarters proves to be a convenient 
place to test the Prowler's capabilities. 
Dropping off a lip, heading back dovm 
the embankment that I've just worked 
so hard to climb, the world falls away 
like the top of a G-Force roller coast- 
er. The Prowler tracks down the steep 
pitch as if it were on rails, then devours 
a field of basketball-size boulders like 
Kirstie Alley eating a Big Mac. Yet as I 
follow Senatore through the parking 
lot toward the warehouse, the mini- 
monster's handling is so carlike that I 
instinctively reach for the turn signal 
when a Dodge Caravan approaches. 

Back in Beck's office — inexplicably 
outfitted with four flat-panel TVs — 
Senatore and his boss lay out the plans 
for tomorrow's venture deeper into the 
desert. But I'm distracted by the piles 
of Prowler accessories stacked around. 
If I were buying, rather than borrow- 
ing, this would be my chance to pimp 
my Prowler. Instead of big rims and a 
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thumping stereo, I could add a mount 
for an M16 automatic rifle, or at least 
a satellite dish. 

Beck breaks into my reverie with 
an anecdote about a simulated mis- 
sion one winter. In the driving snow, 
he drove off the edge of a steep svdtch- 
back trail, barrel rolled the Prowler six 
times and did two endos before com- 
ing to rest 100 ft. below. Thanks to the 
chromemoly roUbar and the five-point 
safety harness, the now-inverted Beck 
was none the worse for this thrill ride. 
"I unbuckled myself," he recalled. "I 
got out, and we just vwnched it back 
up onto the trail and continued on." 
The moral of the story: "As long as 
you keep your arms inside, it's just 
about impossible to hurt yourself." 

If this was supposed to inspire 
confidence, it did not. 

"I don't do upside down," Sena- 
tore reassured me after Beck was out 
of earshot. One lesson you learn in 
combat, he tells me, is that you can't 
neutralize the enemy when you're 
dangling from a harness with your 
butt in the air. 




AIRBORNE 
DIVERSION: 

The Prowler, 
which fits in 
a helicopter, 
is a light- 
strike military 
vehicle— and 
a dirt-hungry 
fun hog. 



DRIVING SCHOOL, 
TAKE TWO 

The next morning, Senatore and part- 
time Diamondback employee Jeff 
Camblin load three Prowlers onto a 
trailer and we all head toward the White Tank Mountains, 
a half-hour outside of tovm. With towering saguaro cactus, 
scrub brush and tumbleweed the only vegetation, the White 
Tanks feel a thousand miles from civihzation. That is, until the 
trail takes a turn, and there's a rusted old refrigerator on one 
side and a mess of shotgun shells on the other. 

"I guess it's Frigidaire season," Senatore deadpans. 

As we unload the Prowlers, he points to a steep swath in 
the foothills. This is our first task of the day. True combat 
conditions, Senatore explains, consist of driving very slowly 
over outrageously rugged terrain, often blazing a trail where 
none existed before. If so, this is a perfect testing ground — 
sharply angled and littered with jagged granite mini-boul- 
ders. Remembering Senatore's admonition from yesterday, 
I keep my foot to the floor, sticking close to Camblin. As the 
Prowler bounds over a rock the size of a watermelon, one 
wheel pops up in the air then drops to the ground. Vooom. 

The wheel gains traction and the Prowler darts sideways 
off the trail — or what passes for the trail — like a gecko on 
crack. By the time I get back on the brake, I'm face to face 



with a lO-ft.-tall jumping choUa cactus, my vehicle tipping 
downhill like the Leaning Tower of Prowler. 

"You okay?" Rocky asks. I give him the thumbs up, writh 
a cockiness I don't feel. 

"Put it in Reverse." 

Another lesson learned: The "when in doubt, gun it" trick 
I learned yesterday works only in low-traction situations. On 
the rocks, where the gnarly tires can get a grip, controlled 
crawling is the order of the day. Soon afterward, the trail 
drops off sharply to the left, with a 2-ft. drop-off for the left 
front wheel. "Just keep coming," Rocky encourages. 

Boing. The world drops out from under me. I hold on tight 
as the Prowler teeters to the left . . . tipping . . . tipping . . . tip- 
ping . . . then suddenly fulcrums back, rights itself and heads 
down the trail. Wow. If 1 tried a few of these hairball moves 
on an ATV, I'd probably be in a medevac chopper by now. 

Finally, the day's technical task completed, it's time for a lit- 
tle R & R. We head out of the foothills and into the flat, loose, 
desert sand, for a full-throttle run, whipping up dust, scaring 
rattlesnakes, turning off the four-wheel drive and throwing 
the Prowlers into slides that any drifter would envy. 

Then we happen upon a little series of whoop-dee-doos 
connected by a couple of banked turns, sculpted by dirt bike 
riders. In the Prowler, this is better than an amusement park. 
Catch a little air, bounce around in the belts, and defy grav- 
ity in a whole new way. Charge a dollar for this ride, and 
you'd have a line halfway to "Ricson. As I blaze past my part- 
ners, my silly smile getting Hghtly sandblasted, I peek over 
and notice that stone-cold Senatore is grinning, too. pm 
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Airplajie buff heaven lies 75 miles north of Los Angeles, in the high desert 

beyond the San Gabriel Mountains. The sleepy crossroads town of Mojave, with its vast 
.'s^ perimeter of uninhabited scrubland and its 360 days of "severe clear" weather a year, is the 

. {, * perfect place to fly experimental aircraft. Edwards Air Force Base, where the test pilots cel- 

ebrated in "The Right Stuff were based, is just down the road. 

The Mojave airport, a sort of civilian little brother to Edwards, is home to a staggering 
variety of exotic afrcraft — a remote-control F-4 Phantom taxiing out for a test flight, a bright 
red MiG-21 stashed behind a hangar, hundreds of mothballed airliners parked beyond the 
I'J runways— and a number of hi§h-risT< aviation enterprises. The best known is Scaled Com- 
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posites, aerospace designer Burt Rutan's legendary outfit, 
the birthplace of more cool airplanes than any other place 
on the planet. The name comes from the company's original 
focus — long since broadened — on building low-cost, scaled- 
down flying prototypes for big aerospace companies, and its 
exclusive use of composite materials to build its aircraft. 

Scaled, as the company is commonly called, consists of 
several anonymous corrugated steel hangar/workshops. 
On an uncharacteristically rainy morning in October, the 
open doors on Hangar 63 provide a glimpse of an exotic but 
graceful triple-bodied, single-seat jet with the wingspan of 
an airliner. It's the Virgin Atlantic GlobalFlyer, created by a 
small team of maverick engineers and designers who can't — 
or don't want to — fit into the rigid bureaucracies of major 
aerospace companies. Gleaming white, the craft appears to 
have an almost porcelain fi^agility. 

Sometime in the next three months — precisely when 
depends on the vagaries of wind and weather — the Glo- 
balFlyer, burdened with five times its empty weight in fuel, 
will begin a ponderous takeoff roll down the 13,600-ft. run- 
way at Salina, Kan. About 90 seconds later, after lumbering 
more than 2 miles, the plane will reach a speed of 144 mph, 
at which point pilot Steve Fossett aaoII pull back on the small, 
side-mounted control stick. 

The GlobalFlyer will lift off, and heading east, begin a 
long, stately climb. Flying along regular airways, and tak- 
ing maximum advantage of winter jet 
stream winds, the Flyer will cross the 
Adantic and pass over England, Italy 
and the Middle East. About 19 hours 
after takeoff, over Saudi Arabia, the 
plane will reach its final cruising altitude 
of 45,000 ft. Then, flying at airspeeds of 
250 to 320 mph, it wih continue over 
Southeast Asia, Japan, the northern 
Pacific and the West Coast of the United 
States. About 64 hours and 23,000 miles 
after takeoff, it vnW land in Kansas, and 
the last great aviation milestone will 
enter the record books — a nonstop, solo 
circumnavigation. "To me, it's about the 
most important thing left to do in avia- 
tion," says Fossett, a wealthy 60-year-old Chicago commodi- 
ties trader who has made a high-profile second career out of 
notching speed and distance records in balloons, sailplanes 
and blue-water sailboats. "I'm probably the most successful 
person ever in long-distance ballooning and in speed sailing. 
This would be the capstone of my career in airplanes." 

LINDBERGH. YEAGER. GLENN. Americaseems 
to prefer its aviation heroes solo. After all, Charles Lindbergh 
wasn't just the first person to fly fi^om New York to Paris non- 
stop. It was his daring decision to make the flight solo, in a 
single-engine plane, that made him a legend. 



SOLO SKIPPER: 
GlobalFlyer pilot 
Steve Fossett' s 
60 records 
include the first 
solo balloon flight 
around the world. 




The subject of aviator as lone gun came up on a cool des- 
ert evening in 1999 at the Flying M Ranch, a 500,000-acre 
spread ovmed by Barron Hilton, complete with private run- 
way. The hotel tycoon and aviation enthusiast had invited 
a dozen guests — all pilots, like himself — to spend a week- 
end at his Nevada hunting/fishing/flying retreat. At one 
point Fossett and Dick Rutan discussed what was the most 
important aviation record left to break. Rutan noted that the 
round-the-world, nonstop flight had already been done. 

In 1986, Rutan and copilot Jeana Yeager (no relation 
to Chuck Yeager) had circled the globe in Voyager, a spin- 
dly winged, prop-driven craft designed by Rutan's younger 
brother Burt. For nine days and nights, Rutan and Yeager bat- 
tled turbulence, storms, fatigue and a malfunctioning fuel 
system to complete a heroic flight that earned the pilots a 
medal from President Reagan, and the Voyager a place in the 
Smithsonian Institution 500 ft. fi-om the Spirit of St. Louis. 

"Steve, you could do me one better," Rutan remembers 
telling Fossett. "You could do it solo." 

Around the world. Nonstop. Alone. Maybe the greatest 
solo flight since Lindbergh's. And, Rutan added, he knew 
just the man to design and build the plane for such an ambi- 
tious mission: his brother Burt, who would go on to great 
acclaim as the winner of the $10 million Ansari X Prize for 
the first successful suborbital private spaceship. 

Fossett and Burt Rutan soon signed a deal to create 



It's high risk, no question 
about it/' pilot Steve 
Fossett says. "We have 
to do things right.?? 
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Ultrathin paint layer 
(0.0023 in.) protects 
structure from heat 
and UV radiation. Total 



The 27-gal. fuselage 
header tank feeds 
fuel directly to 
engine. All other 
tani<s feed into it. 



At cruising altitude 
of45.000 ft., cabin 
Is pressurized to 
equivalent 
of 10,000 ft. 




Drag chutes 4 ft. in 
diameter slow airspeed 
during final descent. Once 
deployed, chutes cannot 
be retracted or released. 



Fore and aft boom fuel 
tanl<s each hold 580 gal. 
of JP-4, special jet fuel 
that won't freeze in the 
minus lOO'F temperatures 
at the cruising altitude 
of 45.000 ft. To maintain 
proper center of gravity, an 
automatic valve alternates 
fuel feed between front 
and rear tanks after every 
8 gal. consumed. 



Williams FJ44-ATW medium- 
bypass turbofan has max takeoff 

thrust of 2300 lb. at sea level. 
Cruising at 45,000 ft. at Mach C 
it generates 450 lb. of thrust 






Main landing gear is 
retracted with compressed 

air from a paint-ball gun 
pressure bottle. Gear lowers 
for landing by gravity and 
wind pressure. 



Ailerons are split into 
six segments to avoid 
jamming at heaviest fuel 
loads, when wing flexes 
up to 8 ft. Each aileron 
weighs only 8 oz. 



Unlike most other twin-boom 
aircraft, the Flyer has two separate 
tails. Although small to reduce drag 

and weight, the tails have a long 
"moment arm"— the distance to the 
wing. This provides excellent stability, 
much better than the treacherously 
unstable Voyager. 



Flying 
Fuel 
Tank 



Built to fly nonstop around the world (but only 
once) on about 18,000 pounds of fuel In 13 tanks, 
GlobalFlyer presented Burt Rutan's team with a huge 
engineering challenge: how to get maximum distance 
at minimum weight. Here are some of their innovative 
solutions designed to enable pilot Steve Fossett to 
add another aeronautical record to his resume. 



TESTTEAM: The crew rolls GlobalFlyer out of Hangar 63 for 
an early morning test flight at the Mojave, Calif., airport. 




the GlobalFlyer. (Airline mogul Sir Richard Branson later 
joined to help underwrite the venture.) As godfather of the 
project, Rutan masterminded the ingenious twin-tailed lay- 
out of the plane, which became known in-house as Capri- 
corn. But, busy with the nascent SpaceShipOne project, he 
turned the detail design work over to a cadre of his best and 
brightest, the boys of Hangar 63. 

Team leader Jon Karkow, a lean, dark-haired 43-year- 
old with a quiet and intense manner, was in some ways an 
unlikely honcho for a cutting-edge enterprise. His own taste 
in transportation is retro: a 1989 Saab 900 and a 25-year- 
old road bike with a steel frame. But Karkow's aviation DNA 
runs deep; as a teenager he mowed lawns to pay for flying 
lessons and started building his own plane — a Rutan design 
called the Quickie — in his parents' garage. Armed with an 
aero engineering degree from Rensselaer Polytechnic Insti- 
tute, in Troy, N.Y., he signed on with Scaled in 1986. "Over 
the years, I've done a little bit of everything here," he says. 
"And for this project I've had to draw on every bit of it." 
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Joining Karkow in Hangar 63 were Joe Ruddy (struc- 
tures). Chuck Coleman (fuel and control systems), Bob 
Morgan (landing gear), Richard Hodgson (shop leader), 
Shawn Keller (electrical), Clint Nichols (propulsion and 
flight test) and about 20 others. All had drunk the Kool- 
Aid of the Scaled design ethos: Make it light and simple, 
work fast, take risks, and view mistakes as opportunities to 
improve. Or, as the boys of Hangar 63 put it, "Hurry up and 
screw it up, so you can fix it." 

The GlobalFlyer team's design muse — or, more accurate- 
ly, its dictator — was Louis-Charles Breguet, the early 20th 
century French aviator who devised one of aeronautical sci- 
ence's bedrock laws. The Breguet Range Equation decrees 
that the distance an airplane can fly is determined by three 
factors: the efficiency of its powerplant, its lift-to-drag ratio, 
and its fuel fraction (that is, the percentage of its takeoff 
weight that is fuel). Shooting for a range double that of any 
aircraft ever flown (except the Voyager), the team made 
a three-pronged attack on Breguet's law — one that took 
designers into uncharted aeronautical territory. 

Every airplane design starts with the engine, and Kar- 
kow initially had his eye on a beauty: the Garrett F109, a tiny 
turbofan developed for the abortive T-46A Air Force trainer 
in the mid-'80s. "It was pretty much the perfect engine for the 
mission," recalls Karkow. "The most efficient small jet ever." 
But only a handful had been built, and none were available. 

The fallback engine was the Williams FJ44, a current-pro- 
duction turbofan for small business jets that Rutan had used 
in two previous projects. The FJ44 has almost double the 
thrust of the F109, but it is about 100 pounds heavier and, 
worse, roughly 20 percent less fuel-efficient. Recalling the 
frustrating design process, Karkow says, "There were days 
we didn't think we could do it with the FJ44." 

Their attack on the first term of the Breguet Range Equa- 
tion — powerplant efficiency — had been blunted. Prongs 
"IVvo and Three would just have to be that much sharper. 

THE SECOND TERM of the Breguet Range Equa- 
tion is the fun part: shaping and sizing the wing, tail and 
fuselage for the highest possible ratio of lift to drag, or L/D. 
Rutan's preliminary design, with its immense 114-ft. wing- 
span, promised an excellent L/D. But in airplane design, as 
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in architecture, God is in the details. While Karkow set to 
work on the booms and the tail structure, the all-important 
task of sizing and sculpting the subtle nuances of the wing 
fell to John Roncz, a brilliant freelance aerodynamicist and 
software virtuoso based in Elkhart, Ind. Roncz had collabo- 
rated off and on with Rutan since 1982 and had designed the 
wing and propeller profiles for the Voyager. 

Scaled sent Roncz the basic layout for the GlobalFlyer 
in May 2002, along with Mark Mangelsdorf, a former Ron- 
cz assistant. The pair hunkered dovm in Roncz's office sur- 
rounded by the battery of seven PCs that Roncz uses to run his 
complex computational fluid dynamics programs. "Our first 
performance analysis showed that the plane Scaled handed 
us wasn't going to do the mission," recalls Roncz. Drawing 
on his experience with an earlier glider project and a high- 
altitude drone, Roncz wrote a monster computer program 
to analyze the constantly changing variables for the global 
flight, including weight, speed, altitude, thrust, fuel burn — 
11 factors in all. "It's a gigantic matrix," says Roncz. "You 
don't know the size until you determine the performance. 
But you can't know performance until you figure out the size. 
It's like chasing your tail. In the end, you've just got to make 
an educated guess and start crunching the numbers." 

Bent over their keyboards 12 hours a day, the pair spent 



Here are key way stations in pilot Steve Fossett's bid to 
be the first to fly around the world— alone, nonstop. 




MILE 0 
HOUR 0 



Satina, 
Kan. 
Takeoff is the most 

dangerous part of 
the flight due to the 
weight of GlobalFlyer 

with full fuel tanks 
(22.000 lb.). Ground 
roll of 11.000 ft. takes 

90 seconds. Liftoff 

speed IS K4 mph. 



MILE 233 
HOUR 1 



Central 
Missouri 

Initial climb rate of 
500 ft. per minute 
gradually decays 
due to engine thrust 
loss with increasing 
altitude. For peak 
efficiency. Fossett 
must maintain an 
indicated airspeed 
of 161 mph. 



MILE 1035 
HOUR 3 



Toronto, 
Ontario 
GlobalFlyer reaches 

initial maximum 
ceiling of 39,000 ft. 
As fuel burns off 

and the plane 
becomes lighter, 
it gradually resumes 
a very slow climb. 





WORK IN PROGRESS: GlobalFlyer 
mastermind Burt Rutan (above, on 
back) and project leader Jon Karkow 
fine-tuning their creation. At right, from 
top: adding hydraulic fluid to the nose 
gear; Williams FJ44-ATW turbofan; 
Karkow In the cockpit where pilot Steve 
Fossett will spend three days; team 
autographs hidden in the plane— a 
Scaled Composites company tradition. 




three months tweaking the wing's size and shape. When 
the final numbers were in, the resculpted GlobalFlyer had 
aced the second term of the Breguet equation: Roncz's 
calculations predicted it would have a lift-to-drag ratio of 
37-to-l — topping even the Voyager's 27-to-l. The num- 
bers promised that, precisely flown, the GlobalFlyer would 
complete the mission with 3000 miles to spare. 

THE FINAL TERM of the Breguet Range Equation is 
the fuel fraction. Airliners typically carry 25 to 45 percent of 
their takeoff weight as fuel; the Voyager took off on its world 
flight at 72 percent, by far the highest figure ever. But with 
its thirstier engine, the GlobalFlyer would have to do even 



better — an unprecedented 83 percent. This 
lofty goal was accomplished primarily by a 
fanatical attention to cutting weight. 

Weight is the enemy of every aircraft 
designer, but the GlobalFlyer presented 
an especially nightmarish equation: It 
requires 5 pounds of fuel to carry every 
pound of the plane aloft and around the 
world. Rutan likes to tell his designers and 
shop people that when they finish build- 
ing a part, they must throw it up in the air 
for a weight test. "If it comes down, it's too 
heavy," he warns, only half joking. The Fly- 
er would have a wingspan greater than a 
Boeing 737-900's, but the design team set 
its target empty weight at an absurdly low 
3570 pounds — about the same as a Ford 
Explorer's, and just 4 percent of the 737's. 

For the plane's basic structure the team 
chose a carbon-fiber/epoxy composite with 
a strength-to-weight ratio seven times bet- 
ter than aluminum. Although carbon com- 
posites are cutting-edge in the commercial 
aircraft industry. Scaled has been building 
planes with them for 20 years. The Global- 
Flyer's main wing spar, which weighs just 
580 pounds, consists of 17,575 spaghetti- 
thick bundles of carbon fiber. 

The GlobalFlyer's other big weight-loss 
^^^^^^H secret is its razor-thin structural safety mar- 
gins. Every part is just strong enough to do 
the mission. Once. "The basic idea was to see how much we 
could scare ourselves safely," says structures guy Ruddy. 
Small private planes are built to withstand ultimate stresses 
of 5.7 g's. At takeoff weight, the Flyer is rated at only 3 g's 
ultimate load. That means the wings could break in a severe 
jolt of turbulence. In the first few hours after takeoff, pilot 
Fossett will be putting his life on the very thin line between 
minimum weight and airframe failure. 

This structural brinksmanship is carried to its extreme in 
the Flyer's control surfaces — its ailerons, elevators and rud- 
ders. These critical parts are the ultimate weight bugaboo. In 
order to avoid destructive flutter, the leading edges of con- 

(Please turn to page 114) 
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HOUR 19 


HOUR 30 
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Saudi Arabia 


Southwest 


Eastern 


Off West 


Central 


Salina, 


GlobalFlyer reaches 


China 


Pacific 


Coast 


Colorado 


Kan. 


final cruise attitude 


Halfway point. 


Fossett takes a big 


Fossett intends to 


Descent for landing 


Landing with 


of 45.000 ft. Cruise 


To maintain peak 


Jog south to meet the 


fly route without 


begins. Power 


twin drag chutes 


speed is 322 mph at 


efficiency, speed 


22.858-mlle minimum 


sleep, but here would 


reduced to flight Idle. 


deployed. GlobalFlyer 


a fuel flow of 


has been reduced to 


set by the Federation 


be a good place to 


descent rate 275 ft. 


will touch down 


48 gal. per hour (gph). 


291 mph and 


Aferonatlque 


nap (with autopilot 


per minute. Airspeed 


at a sedate 


Aircraft now weighs 


fuel flow to 37 gph. 


Internationale, which 


on) to Increase 


230 mph, weight 


71 mph, with a 


15.400 lb. 


Weight down to 
12,500 lb. 


governs air sports 
records. 


alertness for descent 
and landing. 


down to 6500 lb. 


rollout of 800 ft. 
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Ask anyone who's worked in a 

wood shop. When it comes to clamps, 
you never have enough. The reasons 
are simple. These are the tools that 
literally pull your projects togeth- 
er — and the bigger your projects, the 
more clamps you'll need. They draw 
all the joints tight and hold them that 
way while the glue cures. More than 
that, they're like extra hands that 
keep work positioned for shaping or 



fastening — mechanical hands able to 
exert pressures that can exceed 1000 
pounds and never get tired. 

Clamps come in an assortment of 
styles and sizes to match the wide 
range of jobs you'll take on. Except 
for a few special models, you'll find 
them sold through woodworking sup- 
ply catalogs, online dealers and many 
building supplies outlets. Here's a run- 
down of what you're likely to find. 
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SLIDING-ARM 
CLAMP 





FAST-ACTING CLAMPS 

Fast-acting bar clamps, which feature a sliding arm that contains a screw, are 
probably the most popular woodworking clamps you'll find. When pressure is 
applied, the arm locks onto the bar, either by means of multiple clutch plates 
or by a simple jamming action. Capacities range from 6 to 60 in.— a small light- 
duty version can cost around $8 while a large, heavy model will go for over $30. 
A close cousin to the fast-acting clamp is the wooden cam clamp (about $16 to 
$22). It has wooden Jaws with cork pads and a cam lever that applies a modest 
amount of pressure. One of the newest clamp designs is the Quick-Grip (right). 
This trigger-operated tool can be rapidly set and tightened or loosened with 
one hand. Versions with 6- to 50-in. capacities have reversible jaws so they can 
act as spreaders (about $16 to $37). 



BAND CLAMP 




FRAME 
CLAMP 



CORNER CLAMP 



FRAME CLAMPS 

Corner clamps are Indispensable 
for joining wood at right angles. The 
one shown handles miters and butt 
joints, and holds the stock while 
fasteners are applied (about $22). 
For assembling all four corners of 
a frame at once, use a frame clamp 
(about $20). It uses threaded rod 
and corner pads to grip frames up to 
24 In. With extension rods It handles 
48-in. frames. Another great clamp 
for frames is a band clamp (about 
$20 to $40). it has a fabric tape that 
wraps around the work to pull the 
joints tight, it's great for circular 
frames and chair repair, too. 
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BAR CLAMPS 

For assembling wide panels or cabi- 
nets, most woodworlcers turn to long 
bar clamps or pipe clamps, i-leavy- 
duty bar clamps liave steel or alumi- 
num bars witli a threaded head fixed 
to one end, and a sliding end that 
loclts against the bar when under 
pressure. The steel i-beam model 
we show comes in 36-, 48- and 60- 
in. lengths with prices ranging from 
about $30 to $38. Pipe clamps work 
much the same way, but utilize 
blacl<-iron pipe that can be cut to the 
required length. Our version, made 
by Irwin, is unique in that the end Jaw 
assembly doesn't require threaded 
pipe, it's available for '/2- and V^-in. 
pipe (shown), and costs about $12. 
The K Body Clamp made by Bessey 
offers some real improvements 
over standard bar and fast-acting 
clamps. First, it features broad, 
plastic Jaws that provide nonmarring 
pressure over a wide area. But best 
of all, the jaws remain parallel so 
uniform pressure will be applied 
along the contact area. This clamp 
comes in capacities ranging from 12 
to 98 in. A 41-in. version costs about 
$40, and lighter-duty versions are 
also available. 



SPRING, EDGE AND 
RIGHT-ANGLE CLAMPS 

Small assemblies don't require a 
great deal of clamping force. And in 
many cases, a simple spring clamp 
is the most convenient tool for the 
job. it's best to have a bunch on hand 
so you can apply uniform pressure 
to thin pieces, but you won't break 
the bank— the 3-in. version shown 
is $5.50. Smaller sizes are avail- 
able, as are economical plastic ver- 
sions. Holding two workpieces at 
right angles can be done with ordi- 
nary clamps, but if the work Is large, 
a dedicated right-angle clamp is 
handy. This aluminum model costs 
about $11 and takes stock up to 
VA in. wide In one Jaw and 2Ve in. 
wide in the other. And, for applying 
edge banding without the hassle 
of long clamps spanning a wide 
panel, an edge clamp comes to 
the rescue. This inexpensive model 
costs about $9. 



BAR 
CLAMP 





CLAMP 



KBODY 
CLAMP 
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HAND-SCREW 
CLAMP 



HAND-SCREW CLAMPS 

One of the most basic and tradi- 
tional clamps for woodworking is 
the hand-screw clamp, it's easy to 
recognize by its two heavy wooden 
Jaws that provide broad, nonmarring 
contact surfaces. Passing through 
the jaws are screws with reverse 
threads at the ends so the jaws 
come together rapidly. Hand screws 
are available with jaw lengths from 
4 to 16 in. and range in price from 
about $12 to $40. 



C-CLAMPS 

Standard C-clamps may be slow 
to adjust, but they're still a reliable 
choice where large jaw capacity isn't 
required. The 5-in. model shown costs 
about $10.50. The ultimate in C-clamp 
design is the Porta-Vise. it has a non- 
rotating shaft and pad that enable 
precise clamping. And the handle can 
be removed to crank the clamp tight 
with a wrench. Our 6-ln. aluminum 
version has a clamping force of 2200 
pounds and weighs only 3.5 pounds. 
Quality costs, though, and this model 
goes for about $65. Smaller 3-in. and 
larger 8-in. models are also available. 




PLIER-TYPE CLAMPS 

For light-duty gripping and one-hand convenience, a ratchet clamp from Sears 
fills the bill (about $20 for a pair). You apply the pressure you need and the 
jaws stay locked until they're released by a small trigger. For heavier jobs try 
a locking C-clamp. It works like locking pliers but with greater Jaw capacity. 
This n-in. model costs about $18. 



FOR MORE INFO 

The clamps shown are sold through 
many mail-order and online retail- 
ers and at many hardware stores and 
building supplies dealers. The follow- 
ing is a list of companies that we used. 
Jancy Engineering (Porta-Vlse), 
877-758-4437; www.porta-vlse.com 
Constantlnes Wood Center, 800-443- 
9667; www.constantlnes.com 
Grizzly Industrial, 800-523-4777; 
www.grizzly.com 
Lee Valley Tools, 800-871-8158; 
www.leevalley.com 
Rockier Woodworking and IHardware, 
800-279-4441; www.rockler.com 
Sears, 800-377-7414; www.sears.com 
Wetzler Clamp, 800-451-1852; 
www.wetzler.com 
Woodcraft Supply, 800-535-4482; 
www.woodcraft.com 
Woodworker's Supply, 800-645-9292; 
www.woodworker.com 
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Diywall 
Repair 

If only all problems could 
be patched this easily. 

BY MERLE HENKENIUS 
ILLUSTRATIONS BY GEORGE RETSECK 



Drywall is relatively simple to 

install and easy to repair. It's also 
easy to repair badly, which can leave a 
lumpy mess that declares "shodd/' to 
anyone who enters the room. 

It's best to do a repair with three or 
four thin coats of compound — if pos- 
sible leaving sanding for just the last 
coat. Also, "the most important thing 
with a repair is to build the joint out 
wider than you would normally," says 
drywall contractor Rick Schwartz, 
who serves as secretary treasurer 
of Marietta Drywall in Marietta, Ga. 
The key is to leave a wide and very 
shallow slope on all sides, he says. 

A drywall repair toolkit is simple. 
It consists of flexible knives in 3-, 6- 
and 8-in. widths, an inside-corner 
knife, a utility knife, a hammer, a 




screwdriver, a drywall saw and a drill. 
Some repairs also may require a hand 
Sander, a hacksaw, a nail bar and a lev- 
el. Chances are good that you already 
own these. As for materials, drywall 
compound, mesh tape, paper tape, 
drywall nails and screws take care of 
most repairs. 

Note that in some cases we show 
mesh tape with lightweight or all-pur- 



pose compound applied over it. Strictly 
speaking, for maximum strength mesh 
tape is best used with setting-type dry- 
wall compound. For small repairs, 
however, that's impractical. If you're 
really concerned about strength, use 
paper tape for all repairs. Be advised 
that it's more difficult to work wdth 
in some of the repairs we show. 
(See "Compound Interest" below). 



COMPOUND INTEREST 



The two most conunon drywall compounds are light- 
weight cmd all-purpose. They both cire easy to work with, 
and have a shelf life at room temperature of about nine 
months. If you have an entire house to repair, buy a 4.5- 
gal. bucket of the material ($11 to $15) and keep using it 
until the project is done. For small repairs, buy a 1-gaL 
contcdner, but be advised that you might pay necu-ly as 
much for that as you will for the 4.5-gal. size, depending 
on where you shop. For a few minor repairs, buy a quart 

(about $5). The differ- 
ences between the two 
are that the lightweight 
product weighs about 
a third less than all- 
purpose, it dries more 
quickly and takes less 
force to sand. 

—Roy Berendsohn 



Doorknob Damage 





Use a peel-and- 
stick patch to 
cover doorknob 
holes. The patch 
is an aluminum 
screen covered by 
fiberglass mesh. 
Peel off its back- 
ing and press the 
patch in place. 

Use a 4- or 6-in. 
drywall knife to 
apply drywall 
compound over 
the mesh. Apply 
three covering 
coats in all. 



FEBRUARY 2005 I WWW.P0PULARMECHANICS.COM 



c 85 



Battered Corners 




Begin a repair to a 
severely damaged 
outside corner by 
cutting away the 
metal corner bead 
with a hacksaw. 



Use a nail bar to 
pry off the dam- 
aged section of 
corner bead. Hold 
the new corner 
bead in place and 
mark Its length. 




Cut the new sec- 
tion of corner 
bead to length 
and attach it with 
nails. If the sur- 
rounding paint 
is glossy, sand it 
before proceeding 
to the next step. 



Finish the repair 
with several coats 
of drywall com- 
pound. The last 
coats are applied 
with an 8-ln. 
taping knife. 



Creeping Cracks 




2 




1 


H 






Use an abrasive- 
coated foam 
block, known as a 
sanding sponge, 
to smooth a work- 
ing crack. These 
cracks often occur 
below a window 
or above a door. 



Apply a thin coat 
of joint compound 
to the cracked 
area. Sand It 
smooth and apply 
a second coat If 
necessary. 



Spray elastic 
crack coating 
on the repaired 
area. We used 
Good-Bye Cracks, 
produced by 
Guardsman 
Products; www 
.goof-off.com. 
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Nails That Go Pop 



/J 




Nail and screw 
pops arise from 
lumber shrinkage. 
First, twist a util- 
ity knife into the 
wall to carve away 
the joint com- 
pound from above 
a popped nail or 
screw. 

Tighten the 
screw (usually a 
quarter-turn is 
sufficient) or tap 
In the nail. (If the 
nail seems weak, 
drive in a second 
one next to it.) 



Use a small dry- 
wall knife to apply 
lightweight joint 
compound above 
the screw or nail- 
head. Three light 
coats should do. 
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Soggy Ceilings 



Inside 



Corner 



Cleanup 




) 







Use a hand sander 
and coarse sand- 
ing mesh to 
remove texture 
and smooth out 
the area when 
repairing a celling. 



If water dam- 
age has caused 
adrywall ceiling 
to sag, reattach it 
along the seam by 
pressing up and 
nailing the drywall 
to the joist. 



Water stains will 
bleed through 
a repair. To stop 
them, apply a coat 
of stain-sealing, 
shellac-based 
primer. 



To blend a repair 
with the sur- 
rounding texture, 
use a roller to 
apply a mixture 
of drywall com- 
pound thinned 
with water. 



Before the drywall 
compound dries, 
add texture to 
It with a short- 
handled stomping 
brush. 
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Cut out a piece of 
damaged drywall 
tape in an inside 
corner, then apply 
a bed of drywall 
compound. 



Fold a piece of 
paper drywall 
tape in half 
and press it into 
the wet drywall 
compound. 



Use an Inside- 
corner knife to 
smooth the dry- 
wall compound. 
Hold the knife at 
a slight angle to 
the corner. 



SAFETY FIRST 



Watch The Weight 

If you have several large repedrs to do cuid youll be buy- 
ing a sheet or two of drywall, be advised that a sheet 
of regular Vr-in. drywall weighs about 1.7 pouitds per 
square foot. That means a 'A-in. 4 x 8-ft. sheet weighs 
a bit more than 54 poimds (a Vs-in. sheet weighs almost 
45 pounds). If you stand it on edge and it fcdls over, 
someone— especiadly a child— could get hurt. 

Beware Of Buckets 

Five-gal. compound buckets pose a drowning or suffoca- 
tion heizcuxl to smsdl children— when they are new and 
filled vnth compound, or later eifter they are cleaned and 
used for car washing and other jobs. 

Clean Up The Dust 

It cdso bears mentioning that drywall sanding dust is a 
respiratory irritant. Wear a dust mask when sanding to 
block airborne gypsum and silica particles. Also, spread a 
plastic dropcloth necuby. Wipe dust off the dropcloth with 
a dcmip sponge, then clean the surrounding areas with 
a shop vacuum, let the air settle, and finish vacuuming 
with your household vac —R.B. 
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To repair a large 
hole, first draw 
a square around 
it. Use a level to 
center one side of 
the square on a 
nearby stud. 



Cut three sides of 
the square using 
a drywall saw. Lift 
off the debris as 
you cut to l<eep it 
from falling into 
the wall cavity. 



Remove the dry- 
wall over the stud 
using a utility 
knife. Score down 
the line centered 
on the stud. 






After the adhesive 
has dried, cut a 
repair panel to fit, 
and fasten it to 
the stud and the 
bacl<ing board 
with drywall 
screws. 



Apply self-adher- 
ing fiberglass 
mesh tape over 
the repair-panel 
seams. Overlap 
the tape at the 
corners for maxi- 
mum strength, 
and center each 
piece over a seam. 



Use a 3- or a 4-in. 
drywall l<nife to 
apply the first 
layer of drywall 
compound over 
the tape. 
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Use a piece of 
1 X 4 pine to pro- 
vide backing for 
the repair panel. 
Apply a generous 
amount of con- 
struction adhesive 
to the backing 
board. 




Smooth the dried 
compound with a 
hand sander fitted 
with coarse sand- 
ing mesh. Level 
the repair with 
the surrounding 
surface. 




Use a pair of 
C-clamps to fas- 
ten the backing 
board to the sur- 
rounding drywall. 
Some adhesive 
should squeeze 
from the joint 
to indicate a 
secure bond. 





Apply several 
skim coats of dry- 
wall compound 
over the repaired 
area. Use an 8-ln. 
taping knife, and 
sand only the 
last coat. PM 
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The Bed Loved by 
Sore Achy Backs 

^JYou Customize the Firmness 

The SLEEP NUMBER* bed is unlike any other. It's the bed you 
adjust to your exact comfort and firmness preference, your 
Sleep Number? Our easy-to-use handheld remote and advanced 
air-chamber technology allow you to quickly adjust firmness 
on your side of the bed. At the simple touch of a button 
YOU can change the firmness from extra firm to 
feather soft. , 

Each Side of the Bed ^ 
Adjusts Independently 

Best of all, each side of the Sleep Number'^ bed 
adjusts independently with the touch of a button, 
making it the perfect bed for couples. 

^^Get Relief from Back Pain 

It's the bed clinically proven to relieve 
back pain and improve sleep quality* 
Clinical studies show an 
amazing 93% of participants 
reported back-pain relief 
while 90% said other aches 
and pains were reduced. 







o i 

c- 



Firmness adjusts on both sides 



i 




"Once you've found your 
Sleep Number, I know you'll 
discover as I did, a deeper, 
more restful sleep. I actually 
sleep through the night now 
and that is so rejuvenating. " 

/ Lindsay Wagner 
I Actress, Mom 
Sleep Number' bed owner 



For Better Sleep, Call Now 



1-800-831-1211 



YES! Please rush me a FREE Brochure 

and Video on J DVD or J VHS tape. 

(ChooHOna) 

Mr./Mrs./ Ms. 

Name (Please prinO 

Address 

State 



Daytime Phone 



Email 




*Fof a summary of independent clinical studies and their results, call 1 -8CX)-831 -1211. 



Mail to: Select Comfort 6105 Trenton Lane N . Minneapolis. MN 55442 ext. 35157 

e 2004 Select Comfort Direct 



PM 
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How to fight a fire, and when not to. 



BY ROY BERENDSOHN 



The good news is that the number of people killed in residential fires is 
dropping. The bad news is that there are still an astonishing number of peo- 
ple killed or injured in residential fires and the yearly property damage from 
them is sickening. In 2003, the most recent year tracked by the National Fire 
Protection Association, there were 388,500 home fires in this country. Those 
fires killed 3145 people, accounted for 13,650 injuries and did $5.9 billion in 
property damage. 



And while many people equip their 
home with smoke detectors and duti- 
fully replace the battery in them annu- 
ally, they may be poorly equipped to 
prevent even a small fire from getting 
out of hand. Your first line of defense 
is a properly charged fire extinguisher 
placed where you can get at it as quick- 
ly as possible. Don't wait till there's a 
fire to learn where your extinguisher is 
or whether it's in working order. 

The ABC extinguisher is the most 
common in residential settings. It uses 
dry powder and inert gas as a propel- 
lant. The familiar red extinguisher has 
the ABC label positioned prominendy 
on its tank. In most cases, it is a non- 
rechargeable device with a service life 
of about 12 years. At the end of that 
period, you can turn it in at a fire station 
so it can be used for demonstrations or 
drop it off at a fire equipment service 
company. In either case, call first to find 
out what, if any, requirements exist for 
dropping off fire extinguishers. 

It's good practice to perform regular 
visual inspections of a residential fire 
extinguisher. Remove it from its wall 



bracket and check that the bracket has 
not loosened. Have a look at its tank, 
its pull pin, and check the gauge read- 
ing to see whether the extinguisher is 
losing its charge. Look into the nozzle 
and hose to be sure that a spider has 
not built its nest in there. If you're not 
sure how old the extinguisher is, check 
the bottom of its tank. You should find 
its production date. 

The extinguisher's A designation 
means that it's rated to put out fires of 
ordinary combustibles such as wood 
and paper. The B designation means 
that it will extinguish blazes stemming 
ft"om flammable liquids such as grease, 
oil and gasoline. An extinguisher with 
a C designation will extinguish an 
electrical fire. 

Bear in mind that the extinguish- 
ing agents themselves can do damage. 
Fire extinguisher manufacturer Kidde 
(www.kiddeus.com) warns that the 
powder used in B and C extinguishers 
can fuse to hot oven surfaces, making 
cleanup difficult. Still, cleanup is obvi- 
ously of secondary importance to put- 
ting out the fire. 





REMEMBER P.A.S.S. 



Using am ABC extinguisher 
strctightf orwcu-d if you reme 
the sequence: 



pe. 



P: Pull the pin. 

A: Aim the extinguisher at 

the fire's base. 
S: Squeeze the handle. 
S: Sweep the extinguisher 

back and forth. 
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WHERE THEY GO 



two or more is 
ter and safer, 
we show here, it' 
a good idea to hav 
several fire extin- 
guishers placed 
around the home. 




Homeowners 




Professional Engineer Norman Becker solves readers' 
dilemmas ranging from vapor barriers to pipe noise. 

BY NORMAN BECKER, RE. 



ATTIC VENTILATION AND VAPOR BARRIER 




WITHOUT VAPOR BARRIER. 
VENT EQUALS 1/150TH OF 
ATTIC FLOOR AREA. 



LOOSE-FILL INSULATION, 
NO VAPOR BARRIER 



BARRIER NEEDED? Whether a house 
needs a vapor barrier below its attic 
insulation depends on how well 
the attic is ventilated. 



WITH VAPOR BARRIER. VENT 
AREA IS SMALLER. 1/300TH 
OF ATTIC FLOOR AREA. 



Blown-In Insulation 

Is my ceiling missing a vapor bar- 
rier? My home is three months old 
and I noticed the ceiling is insulat- 
ed with blown-in insulation. When 
I moved the insidation aside I 
reedized there's no vapor barrier. 
Should there be one? If yes, what 
shovdd be done now? 

RICHWISNIEWSKI 
State College, PA 

A vapor barrier reduces movement 
of moisture vapor into a space. When 
combined with ventilation, which 
helps remove moisture, the barrier 
keeps moisture levels within a limit 
that reduces the likelihood of it form- 
ing condensation in the attic. Conden- 
sation creates an environment condu- 
cive to mold and fungi. Mold can be 
unhealthy to occupants and can ruin 
stored objects, and fungi can destroy 
wood framing. Also, condensation 
may cause paint failures, plywood 
delamination and corrosion on elec- 
trical devices and metal ductwork. 

A vapor barrier is not always neces- 
sary. Two manufacturers of blown-in 
insulation (fiberglass and cellulose) 
said a vapor barrier is unnecessary if 
the attic is adequately ventilated. 

When there is no vapor barrier, an 
attic is adequately ventilated if there 
is 1 sq. ft. of net-free vent opening for 
every 150 sq. ft. of attic surface (lou- 
vers reduce the effective opening of 
vents by about 50 percent). The ven- 
tilation should be equally distributed 
among the eaves or overhang and the 
ridge, or within 3 ft. of the roofs peak. 

Draining A Lawn's 
Soggy Spots 

In this housing development 
the property dradnage plcui was, 
apparently, to have the houses 
higher than the spaces in between 
them, and then to have the lawns 
slope gently to the street. Water 
would follow accordingly. Over 
time, however, low spots have 
developed cdjout 75 ft. in from 
the street's curb, and this tends to 
(Please turn to page 94) 
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impede drainage. Other than fill- 
ing in the low spots, do you have 
cuiy drcdnage suggestions? 

JACK LEE 
Bowie, MD 

When low spots develop on a lawn 
over a period of time, I get con- 
cerned because they may be caused 
by decomposing tree trunks and con- 
struction debris that has been bur- 
ied rather than properly disposed 
of. Although this disposal method is 
not permitted in most communities, 
it does occur when builders or sub- 
contractors attempt to save on debris 
removal costs. In severe cases, a sink- 
hole develops and the debris has to 
be excavated before the hole is filled 
in. If you suspect that debris has been 
buried, contact your local utility com- 
panies to determine where buried 
utilities are located, and then dig test 
holes where it is safe to do so. If you 
encounter buried debris, contact local 
code enforcement officials. 

Assuming the above is not the case, 
you can install a dry-well drainage sys- 
tem. At each low point bury a plastic 
dry-well insert, which can be made 
from a plastic garbage can, with holes 
cut in the sides and bottom. Fill the 
can with coarse gravel to prevent 
it from collapsing. Cover the dry 
well with a drainage grate to allow 
the accumulated water to flow into 
the dry well and to percolate into the 
ground. If the soil type is such that the 
water will not readily percolate, you 
can interconnect dry wells using plas- 
tic drainpipes. 

The dry well closest to the street 
should have a drain that terminates at 
the curb and discharges onto the street. 
Before installing a dry well, check with 
your municipal building department. A 
building permit may be required and 
you may need permission to cut the 
curb to install the drainpipe. 

Asphalt On 
Foundation 

My home's concrete block foun- 
dation was covered with stuc- 
co and then sealed with asphalt 
prior to backfilling. What is the 




SERVICE TIP 



Fill The Trap 

Every plumbing fixture 
must have a drain trap. 
The trap is a U-shaped 
device that is filled with 
water and is connected to 
the drainage-vent system 

A house's drainage 
system is filled with sew- 
er gases, and the water- 
filled trap is important 
because it blocks the entry of sewer gas into the home. People who leave 
their house for extended periods may detect a foul odor in their bathroom 
when they return. The reason is that the trap has dried and cdlowed the entry 
of sewer gas. If a foul odor is detected, open a faucet and let the water run 
for about 10 seconds. This will re-establish the water seal in the trap. -NM. 



BOOKSHELF: 500 TIPS AND THEN SOME 



We don't mean to brag (well, maybe just a little), but after 20 years and still 
going strong, our Homeowners Ginic remcuns a hit with readers. And with 
good reason. It has covered everything from A (additives for septic systems) 
to Z (zero pressiu-e in boilers). In analyzing home problems and suggesting 
solutions, this book serves as a single-voliune encyclopedia, a reference that 
shows no sign of going out of date— much like the Clinic itsell 
It keeps chugging along because people will sdways have 
questions about their houses' problems. We also know that 
our trusty columnist, Norman Becker, Professional Engineer, 
will do his best to provide an cinswer. The book contcuns 
the original illustrations that have rendered the Clinic 
crystal clear since the beginning. It costs about $20 at 
bookstores and through www.popularmechcuucs.com/ 
SOOsimple. —Roy Berendsohn 




best way to remove the asphalt 
from the wall in the areas where it 
was not covered when backfilled 
to grade? 

RICHARD D. SMITH 
KeukaParlcNY 

According to the Portland Cement 
Association, stains caused by asphalt 
are very difficult to remove, especial- 
ly if the asphalt has been allowed to 
penetrate the surface. 

You can try sandblasting, but I don't 
recommend it. Because concrete block 
is somewhat porous, you would have to 
sandblast quite deeply into it in order to 
prevent a salt-and-pepper appearance. 



In my opinion your best bet is 
to plant shrubs, which will not only 
conceal the asphalt coating but will 
beautify your property. 

Painting A Tub 
Surround 

I would like to paint my existing 
tile tub surround. Is it possible? If 
so, what type of paint would I use? 

KATHY 
Via Internet 

There are a number of do-it-yourself 
paint and epoxy products on the mar- 
ket that can be used to change the 
(Please turn to page 97) 
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Snow is falling, calling you to 






Winter's finest awaits you. 

Enjoy a 




ride, 



share the snow with others and respect wildlife. 

So next year, when the call comes. 



you can answer. 



Our mission is to empower generations to enjoy the outdoors responsibly through education and restoration. 
So join us. Stay on designated trails. Be courteous. Leave a good impression. It's up to you to become an 
ambassador for your sport and the great outdoors. To become a member of Tread Lightly!, go to 
www.treadlightly.org or call 1-800-966-9900. 3^.^. 

tronrllinhtl\/l" «i 



tread lightly r 

LEAVING A GOOD IMPRESSION 



'".erial 



Toughest 
Glue On i 
Planet ^ 
Earth ^ 




i 




^ood, Stone, Metal, 
Ceramic, & More! 




Gorilla Glue Is the versadl 
interior/exterior adhesive 
ideal for most household 
fixes and building projects: 
furniture repair, crafts, 
woodworking, and general 
repairs around the house. 
Bonds wood, stone, 
metal, ceramic & more! 
Incredibly strong and 
100% waterproof. 



REQUEST YOUR FREE 
INFORMATION KIT! 

www.gorillaglue.com 

1-800-966-3458 




READER PROJECT 




Helicopter 



My kids, Emily and Justin, eind 
I built this model helicopter 
roughly to one-half scale, based 
on measurements we took of 
four working helicopters. Our 
model, which took us two years 
off and on to build, is 13 ft. long 
X 4 ft. wide x 6 ft. tall. The frame 
is made of PVC, the tail rotors are ceiling fan blades and the main rotors are 
bciseboard material. The cockpit is made of vinyl and the seats are my kids' 
old car booster seat frames. The center gauge is a fishfinder monitor, flanked 
by two gauges from a real helicopter. The rotors eure driven by compressed 
air. One of the tough spots we hit was getting the taper of the teiil boom. We 
made its underside tilt upwcird by heating the PVC and bending it. Solving 
problems like that encourages my kids to think and come up with solu- 
tions—that's why I love to do these projects. —Steve Craft, Roanoke, VA 




TOOLBOX 



Better Bag 

Veto Pro Pac $150 

This toolbag is 
designed to get you 
through a day's work, 
and then some. Called 
the XXL-F, it measures 
9V2 in. wide x 16 in. 
high X 26V2 in. long. 

Aside from a Uirge central area, it has 54 pockets and is designed to store 
anything from a petite screwdriver to a pry bar. The only question is whether 
youH be able to lift and ccury it once it's filled. Its rugged fediric sides are rivet- 
ed to its rigid plastic bottom cuid all enclosures zipper shut for a weathertight 
seaL Inside, the bag is pure organization with all pockets neatly arranged for 
maximum visibility once the sides are zippered down, www.vetopropac.com. 

Brush With Greatness 

Hook your cordless drill to these flexible rods and attachments for a long-dis- 
tance duct-clecuiing kit with a 15-ft. reach. The system is caUed the LdntEater 
and it consists of five 3-ft-long flexible rods, two brushes and a vacuum adapt- 
er. It costs about $48.90 postpaid. A 12-ft extension kit is available for longer 
duct runs (about $19). The system was designed by a prof essioiud duct-clean- 
ing company. Contact Product-Worx at 888-985-0208; v/ww.linteater.com. 
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color of a tile wall. They can be pur- 
chased at paint stores, hardware stores 
and home centers. However, based on 
my experience of doing home and 
building inspections for over 30 years, 
there is no way for a homeowner to use 
these products to permanently change 
the color of tiles, especially if the tiles 
are located in a bath or shower area. 
Although the paint or epoxy will form 
a reasonable bond with the glazed sur- 
face, after repeated cleaning, which is 
usually necessary to remove mildew 
and soap scum, the surface will begin 
to wear or peel. 

Knocking 
Water Pipes 

Every time I turn the water on, I 
hear a knocking sound. When I 
turn the water off quickly, I hear 
the knocking sound again. It 
doesn't matter if it's hot or cold 
water. Can you tell me what is 
creating this? 

DENNIS STEPANOV 
North Potomac, MD 

It sounds like you have a water ham- 
mer problem coupled with water 
pipes that are not properly secured to 
the framing. You may also have high 
water pressure. 

Water hammer occurs when a faucet 
is turned off quickly rather than when 
it's turned on. That you hear the noise 
when you turn the faucet on quickly, 
indicates that the sudden movement of 
water causes pipes that are not properly 
secured to hit against the framing. 

Lowering the water pressure, which 
should generally not be above 60 psi, 
often can reduce the hammer sound. 
This is accomplished with a pres- 
sure-reducing valve. If that doesn't 
help, have a plumber install air cham- 
bers. These are cushioning devices 
that absorb the energy caused by water 
movement. pm 



Do You Have A Home-Maintenance 
Or Repair Problem? 

Just ask Norman about it. Send your questions 
to Homeowners Clinic. Popular Mechanics. 
810 Seventh Ave., New York, NY 10019 or 
homeownerscllnlc@hearst.com. While letters 
cannot be answered individually, problems of 
general interest will be discussed In the column. 




Thermostatically controlled wood heat 
Adapts easily to any existing heating system 
Located safely outside your home 
Dual Fuel Ready and Stainless Steel models available 
25 Year Limited Warranty available 

'Buying a Classic Central Boiler is one of the best decisions I have made... 
my heat and hot water cost me zero Since installing the boiler I 
saved between $300 and $400 per month..." - Don. P, CT 

Early Purchase Discount 

up'"o«950* 

at pafticujiling ,i.?Htefs 

for the maximum perlormance and life of your furnace, always 
insist on using Central Boiler authorized system parts and accessories. 

f namng AvaMk ai pMopatng daaM (0*C) UiBtcurM nstxmenl Xxnt pfOvKM by EneiSank USA 
(I24S E. BndiyM lU. SiiW 100. SW Lake Cily. l/T 841%) 10 nomaowm ailio mM 
■Snhgt ihnniaiariOOnxW 02005 Cwnl Boilli tS33X 



CLASSIC 

Outdoor Wood Furnace 

100% Wood Heat for Your 
Home, Water, Shop and More. 
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The All New PASSPORT 850 



t might be the best radar detector ever mad 

-lorlvs.com 

"State of the art." -Popular .Mecliaiiics 

"The World's Best!" - Radartesl.com 

Inlnxiucing Uie ail new hVSSPOKT SSOO .\50, . ..X50 lakes 
pertnrm:uice to Ilic X-Ireme: 
•X-treme radar range. ..up lo 50% more range 
•X-treme laser response... provides maxinnini prelection 
•X-lrcmc POP protection... Ihe most encctlvc counlcr 

iiK-aMire II) llic iicu-sl tnilfic iiiuniloring lechriology 
•X-tremely quiet... our patented AiitoSensilivih'™ virtually 

diminales false ahmns 

Available uilti a higli-intensity red or new brilliant blue display. 

We re so confident that you'll love it. we'll let you drive it for 
.W days-coniplelely risk free' 

Call Toll Free 1-888-8 ESCORT 1-888-837-2678 
PASSPORT 8500 X50 Blue $339.95 

Plus .s&H. OH residents add 6.5% sales lax fWT |[^ ^ 

5440 West Chester Road fSCOftX 
West Chester, Ohio 450(,9 oiFFtRtHCt^ 
■' Department 406825 vn.nwv^v.im | 




The World's Best Just Got 
Better - Guaranteed! 
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Advertisement 



ANALYSIS: 17.2 



CerTech Ultra uses advanced fludropdlymer 
techndldgy to cdlldidally suspend a new 
lubricant cdmpdund proven to offer the 
lowest friction coefficient available. 



Translation : 

Your odometer will wear out before your engine, 



THE ONLY ENGINE TREATMENT KNOWN TO MAN THAT CONTAINS THE SLICKEST SUBSTANCE KNOWN TO MAN. 
Welcome to the next advancement in engine treatment, based on entirely new chemistry. Only Greased Lightning's CerTech Ultra" is 
made with Cerflon* polymer compound, a new friction-reducing additive created using advanced fluoropolymer technology. This new 
compound has the lowest friction coefficient of any solid substance on earth. What's more, CerTech Ultra uses a colloidal suspension 
process which ensures the Cerflon polymer compound and other performance additives remain suspended in your oil instead of 
settling in your oil pan. Providing maximum performance to help reduce heat, friction, and the wearing down of metal components. 



CTU DATA RESULTS: 04 



Extend the life of your engine with the best protection 
available. Testing performed to SAE standards by industry 
experts, including the Southwest Research Institute, shows 
the additives in CerTech Ultra help reduce engine wear and 
friction significantly better than motor oil alone. 



CAM LOBE WEAR TEST 



■ PREMJUM MOTOII OIL 



PREMIUM MOTOR OIL WITH CihTick UiiiA ADDITIVES 




100 I2S 
TEST HOURS 

Over time, panicles con build up in oil due lo the weoring down of melal 
components. The more wear, the more damage. But with CtftliCH U'JUA, 
engine wear is dramatically reduced, resulting in fewer particles— only 
6 / ppm (parts per million} after 200 hours, compared to 246 ppm using 
premium quality motor oil alone. 
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CTU TEST RESULTS: lllF • IIIFt2X) • HFRR 

N A M E _ Engine Oxidation Test 

DESCRIPTION_ Measures amount of oil oxidation (which reduces engine life) 

RESULTS_ Industry Standard (tested for 1 00 hours): 275% maximum oxidation allowed 

CerTech Ultra (tested for 100 hours): Less than 25% oxidation occurred 



Industry Standard (tested for 200 hours): 
CerTech Ultra (tested for 200 hours): 



275% maximum oxidation allowed 
Less than 75% oxidation occurred 



N A M E _ High Frequency Reciprocating Rig Test 

DESCRIPTION Measures friction between metal components (coefficient of friction) 

RESULTS_ (As measured between 240 and 260 degrees): 

Motor Sports quality oil alone: .10 

Motor Sports quality oil with PTFE additive: .05 

Motor Sports quality oil with additives in CerTech: .03 (3 times better) 




CERTECH 



THE ULTIMATE 
ENGINE TREATMENT 



AVAILABLE AT 




Advance!:-: 

AutoPartsU'm 



Be Car Care Aware' 



©2004 Greased Lightning Int'l • www.greasedlightning.com 
CRT is the owner of the Cerflon" brand name. 




It's a dark and stormy night. Made even darker because the headlights on 
your car have suddenly quit. The car runs fine — but you have to have it towed 
to a garage. Tow: $85. Labor to replace headlight fuse: $25. One 10-amp blade- 
style fuse: 65 cents. The realization the next morning that there was a spare 
fuse already in the fuse box that you could have swapped in yourself for free in a 
few seconds: Priceless. 

BETTER TO LIGHT A SINGLE CANDLE 

Modern cars and trucks are heavily dependent on their electrical systems. The 
one in your car probably generates more power than was available in your 
great-grandfather's entire house. You might find three different fuse boxes on 
your vehicle, and dozens of fuses. Unlike domestic (house) electrical panels, 



SATURDAY 
MECHANIC 

BY MIKE ALLEN 

Changing 
A Fuse 

PHOTOGRAPHS BY DECLAN THOMAS 



which rely on reusable, resettable cir- 
cuit breakers, most automotive cir- 
cuits use disposable, one-time-only 
fuses. The only automotive applica- 
tions that we're aware of that use cir- 
cuit breakers use self-resetting break- 
ers, which will cycle automatically 
every few seconds. 

FUSE BASICS 

Let's start with the basics. Any electri- 
cal component uses a certain amount 
of power to accomplish its task. Take, 
for example, a 21 -watt brake-light 
bulb. Two of these add up to 42 watts, 
which at your car's nominal operating 
voltage of 14 volts is about 3 amps of 
current. Suppose the wires to the lamp 
socket were chafed and the bare wire 
touched some exposed metal, short- 
ing the circuit to ground. The current 
draw could instantly rise to dozens 
of amps — and in a few seconds the 




You'll need pliers or some sort of tool 
to pull the fuse out of its spot. 

wiring harness would become a smok- 
ing, charred ruin — if it weren't for the 
fuse. The fuse is designed to carry 
a precise amount of current and no 
more. Ask it to do more, and a small 
wire or strip of metal inside it melts 
rapidly, sparing the rest of the wiring. 
And then you can find the short, repair 
it and replace the fuse for a few cents. 




Which fuse box? Many vehicles have more than one. Generally, the primary box 
Is housed under the dash. Looi< above the driver's feet (1), behind an access 
panel at the left side of the dash panel or near the bottom of the glovebox. If 
it's not obvious, then all you need to do is look in the owner's manual, which 
will tell you how to find it. The fuse-box cover should have a chart on it (2). 
There may be a secondary panel underhood, which probably controls electri- 
cal circuits for underhood items like the air conditioning or the ABS controller. 
Again, the owner's manual will tell you where to find this panel. 

Aftermarket items (like stereos) sometimes have a fuse in line with their 
power cord, it may be hidden under the dash and you'll have to run the whole 
wire with your fingers to find It. 



Fuses sometimes fail for what 
seems to be no good reason. Go fig- 
ure. One common scenario is when a 
marker lamp or headlamp burns out. 
The melting filament in the bulb can 
momentarily short the contacts inside 
the bulb just as it vaporizes, sucking 
enough current to pop the fuse. You'll 
need to replace the bulb and the fuse. 

GONE FISHING 

Not sure which fuse is popped because 
you don't have a chart? You could 
always pull all of them, one at a time, 
and inspect them. A faster way is to 
use a voltmeter or test light. The con- 
ductors inside blade-type fuses are 
exposed at the upper surface. Start by 
turning on the ignition and the circuit 
you're trying to troubleshoot. Con- 
nect the ground wire of your meter/ 
test light to a good chassis ground 
point — one with bare metal. Touch the 
probe to the fuse's exposed conductor. 
A good fuse will show voltage on both 
sides. A blown one will be electrically 
dead on one side. 

WHAT AMPS? 

Fuses are carefully manufactured to 
permit only a calibrated amount of 
current to flow. Replace a blovm fuse 
with one wnth a higher amperage rat- 
ing at your own risk. You could cause 
a meltdown in the wiring harness — 
which will in turn cause more short 
circuits, some of which may not be pro- 
tected by other fuses. You may need to 
replace the entire wiring harness, or 
you may start an electrical fire that 
destroys your entire car or truck. 

Now that I've got your attention, 
I'll backpedal and say that in an emer- 
gency I once had to replace a blown 
15-amp with a 20-amp because that 
was the only spare in the fuse box. But 
first thing the next morning I replaced 
the fuse with the correct one — ^which 
promptly blew. The fuel pump was 
drawing too much current because 
the fuel filter was dirty, but that's a 
different Saturday Mechanic. 

There are three sizes of blade-style 
fuses — mini, normal and maxi. And 
they are all color-coded: normal-size 
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Saturday mechanic 



CARCARE 



The Right Fuse 



Okay, your headlights are out. Or your dome 
light, or the power socket won't charge your 
phone anymore. You've checked the lamp 
and your phone charger, so you're pretty 
sure the fuse is blown. But which fuse? 
There are a couple of dozen, of all different 
colors. The fuse box cover panel almost 
always has an index printed on its interior 
as to which fuse controls which circuit, if 
not, the owner's manual has an index. 

Removing the suspect fuse is simple- 
yank it out. if you have a car made in the 
late '80s or afterward, it probably uses 
blade-type fuses, which can be simply 
pulled straight out of their sockets. Of 
course, it's not likely that you can get them 
out with your bare fingers. You'll need to 
use a tool of some sort. Some thoughtful 
car manufacturers provide a fuse puller, 
neatly installed in the fuse box. it's simply a 
small pair of tweezers with jaws perfect for 
yanking fuses. Grab, squeeze and yank. 

if your vehicle uses old-style glass fuses, 
you may need to pry them out of their 
clamp. Warning: Glass fuses will break If 
you pry on them hard enough. Instead of 
levering on the glass, pry from one end 
of the fuse. If you must pry from the side 
(because the fuse box is in an inaccessible 
area), pry the metal cap. And remember 
that you need to replace that fuse, so don't muck up 
the fuseholder blades— they need to make good, tight 
electrical contact. No fuse puller? A small pair of pliers 
will work. Also, you can try prying the fuse from the panel 
with a screwdriver— there's a small lip on the top of the 
fuse body to grab. Just be careful where you stick the 
screwdriver so you don't short something else out. To 




replace the fuse, just push it in with your finger. 

Older, European-style fuses use a simple piece of 
sheetmetal wrapped around a ceramic fuse body. They're 
pretty stout, but they're prone to corrosion between the 
end of the fuse and the contact; try spinning the fuse in 
place to re-establish contact if you've got a problem and 
the fuse looks good. This style of fuse isn't color-coded— 
read the fine print for the rating. 



10-amp fuses are red and 15-amp fus- 
es are blue, and so on. Just to confuse 
the issue, the color-coding is different 
for the maxi sizes. Don't make a mis- 
take and assume a red fuse is always 
10 amps. Additional warning: Don't 
assume the last person to replace a 
fuse did so with one of the correct 
rating, even if he was a professional. 
As always, you can look in the owner's 
manual — and probably on the fuse 
chart on the fuse box cover — for the 
correct rating. 




This glass fuse fuse-box housing melt- 
ed after a loose clamp overheated. 



NO SPARES? 

Some vehicle manufacturers do not 
provide spare fuses or even a place 
in the fuse panel to store them. Even 
if there are spares in your fuse box, 
there are probably only a couple, and 
not one of every value. Go to the auto 
parts department or auto parts store 
and buy a fuse kit. For less than 10 
bucks you can get a box containing an 
assortment of fuses with a fuse puller 
inside. Leave this in your glovebox to 
keep it dry and clean. pm 
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BY MIKE ALLEN 

Plugs that haven't 
been removed ^ 
in a long time + 
aluminum heads 
= stripped threads. 



Taking Up Residence 

®My pickup came new with those expensive spark plugs that 
never need changing. Of course, I needed to change them 
after the engine started to misfire at about 120,000 miles. 
Two of them turned out of the head just fine, and looked fine. I need- 
ed to use an cdr tool to move two others, cuid they looked fine as well. 
Another Ceune out with the air wrench— amd it took most of the threads 
in the cylinder head with it. I'm afraid to turn the others. My mechcmic 
refuses to attempt to try emd remove them, and I can't say I blame 
him. He wcmts a great deal of money to replace the cylinder head 
with the stripped threads. Someone told me about a gadget to fix the 
threads, but I can tell from the cimount of edvuninum in the spark plug's 
threads that it won't hold. My mechcmic says the only fix is to pull the 
head. Suggestions? 

GARY TESTATE 
Trenton, NJ 

(Note that those plugs are generally 
rated for somewhat less than your 
120K mileage, but too late now.) The 
newer plugs have a plating on the 
threads to prevent this sort of thing, 



'^AA As I predicted when those 
100,000-mile plugs hit the 
market, they get mighty attached to 
the cylinder head after a number of 
years and countless hot-cold cycles. 
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but experience in the field has shown 
it's not effective forever. And I'm old 
school — I like to look. So I pull the 
plugs every couple of years. I also 
carefully add a small amount of 
antiseize compound to the threads. 
Care is needed to keep the conductive 
antiseize away from the electrode, 
insulator and wiring. 

Never use an air v^Tench on spark 
plugs. Conventional wisdom says to 
remove plugs from a cold engine, 
probably because mechanics like to 
tell customers they need a httle time, 
but it's really about not burning their 

hands. I don't like to burn my hands 

(Please turn to page 104) 
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Dramatically improve your sex 



life! 




(and hers too!) 
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"My sex life has improved dramatically! In fact, my wife is so happy with my restored 
virility she's even told ourfHends about LevitroU" -Adam R, NC 



Take your sex life to a whole new level 

Gentlemen... If your l(X)king to enjoy more exciting, longer-lasting sex, but don't want the side effecLs or embarrassment 
of getting a prescription... Levitrol^^' is for you! This scientifically advanced formula was specifically developed as a safe 
and effective alternative for men who prefer an all natural approach to sexual enhancement. 

Works great for men of all ages 

Men of all ages have experienced the dramatic results Lex itrof ^' has had on their sex lives. Now you can too! Thanks 
to Levitrol™ Ixxjsting your sexual drive, stamina, and pleasure has never teen easier. Just take 2 tablets daily and you'll 
be on your way to better performance, stronger erections, and intensified pleasure for you and your partner! 

Now you can try Levitror^' absolutely risk-free 

If you're ready to have more exciting, longer-lasting sex you must call now and get your risk-free trial of Levitrol™. 
Call now and you can put this highly effective formula to work for you absolutely risk-free for 30 days! Even better, 
your satisfaction is guaranteed and you can get LevitroF" confidentially without a prescription, so there's no 
eml^arrassment or risk. What are you waiting for? Call now, 1-800-480-5406 Offer -111. '^bur partner will thank vou! 



Call now and ask how to 
get your FREE SUPPLY! 

1-800-480-5406 offer #iii 



Levitrol^ 



(connubialis sospiids) 60/ 1 200mg Tablets 



All Natural • Guaranteed Effective • Available Without A Prescription 
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either, but if a plug is stuck good, I'll 
try again on a hot engine — it makes 
the plug easier to break loose. 

Now, about your stripped plug hole. 
Your mechanic has no good reason to 
repair your ham-fistedness for cheap, 
and I don't blame him either. A good 
mechanic or machinist can drill or 
ream your spark plug hole for a Heli- 
Coil or a threaded insert. I do this all 
the time, but I don't recommend try- 
ing it yourself on an expensive cylinder 
head. It probably can be done without 
removing the head from the engine. 

Flushed 

^S^^ I took my two GM cars 
H^B) to have the antifreeze 

flushed. Since then, 
two different dealers have told 
me that I have the wrong emti- 
freeze. and that I need to have 
the green kind removed and the 
GM-spec brown stuff put back in. 
The shop that did the flushing 



CAR CARE TIP STUCK PRESSURE-RELIEF VALVE 




The oil pressure gauge was 
pegged hard up against the 
pin. Too much oil pressure, 
even for fast idling on a cold 
winter morning, i shut down 
the engine, counted to 10, and 
restarted. Oil pressure dropped 
to normal, and then plummeted 
low enough to mal<e the oil 
light flicker. Revving the engine 
made little change, i pulled into 
the shop and removed the oil 
filter, its steel Internal support 
core had been crushed by the 
combination of high pressure, 
high flow and cold, thick oil. 
The proximal cause? A sticking 
internal pressure-relief valve 
that forced all the oil through 
the filter instead of allowing the 
oil to bypass It. The ultimate 
fix was to rebuild the pressure- 
relief valve. Most modern cars 
have a bypass in the filter 
canister to prevent this. 
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FLO add a bathrooiri 
where YOU want! 




Easy basement installation 

without breaking the floor. 

For full detoHs call 1*800*363*5874 




SaniRo macerating pumping unit. 





FLO 



A Group SFA Company 

www.saniflo.com 



auto clinic 



CARCA 



and refilling says BS. They say 
that GM's brown stuff will eat the 
radiator and heater core. 

CONFUSED IN MINNESOTA 

®GM coolant is orange, not 
brown, and it's supposed to be 
good for as long as 100,000 miles or 10 
years, in GM cars engineered to use it. 
Leave your green coolant in for two 
years, then decide if you want to go 
back. Either works when you follow 
the manufacturer's recommendations. 
All cars will have issues with corrosion 
if either the orange or green coolant is 
left in too long or there is some prob- 
lem with the cooling system. 

Tired 

^p^^ The local tire dealer just 
(K^fl) refused to put two snow 

tires on the front of my 
Merciiry Seible wagon. He said 
I had to have four snow tires to 
prevent the back end from break- 



ing loose and going into a spin. I 
think that with good all-season 
rubber on the back cmd ABS, this 
situation is unlikely, and he's 
using scare tactics. 

GERRY CAVALLO 
Littleton, MA 

0Ym voting with the dealer on 
this one. You stand the chance 
of massive oversteer on snow, and mas- 
sive understeer on dry or rainy surfac- 
es. ABS comes into the equation only 
when the brakes are applied, and it isn't 
designed for this type of situation. 

My advice? Get four cheap steel 
rims at a salvage lot, and swap them 
back and forth twice a year yourself to 
pay for two more snows. pm 



DO YOU HAVE A CAR PROBLEM? 

Just ask Mike about it. Send your questions 

to Auto Clinic. Popular Mechanics. 810 
Seventh Ave., New York. NY 10019. While let- 
ters, faxes, phone calls or e-mail cannot be 
answered individually, problems of general 
interest will be discussed in the column. 




SERVICE TIPS 



■ Does the ABS In your late-model 
GM truck activate randomly at 
low speeds, like below 5 mph? 
Technical Service Bulletin (TSB) 
03-05-007A says it's because dirt 
may have built up on the mounting 
of the ABS wheel-speed sensors 
on the front wheels, making the 
air gap to the hub reluctor ring too 
large. Remove the sensors, and 
clean, check and reinstall them. 

■ Does your 1999-2005 GM truck 
with the 6.0-llter gas engine make 
a popping/snapping noise as It's 
Idling or right after It's shut off? 
Does this noise bother your neigh- 
bors or wife? You can show them 
TSB 03-06-05-008A, which starts 
out by explaining that these noises 
are normal. It then continues for 
several pages, explaining how to 
replace exhaust components to 
Improve the situation. Don't show 
them that part. 



WeatherTech 

Automotive Accessories 
CLASSIC 



WeatherFlectors" 



Premium Rubber Mats 




Available in 
Black, Tan 
or Grey 





ClearCover^^ WeatherFlectors™ applications to lit 
^^^^ over 600 vehicle models! 
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Cargo Liners 



Applications for 
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ADVANTAGE" 

Luxury Carpet Mats 
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PRODUCTS LIMITHD 



Cargo Liner applications to fit over 900 vehicle models! 800 441 - 6287 

MacNeil Automotive Products Limited • 2435 Wisconsin Street • Downers Grove, IL 60515 • 630-769-1500 • fax 630-769-0300 
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straight To DVD 



So you want to be in 
pictures? New software 
makes it easy to edit 
your own home-movie 
blockbuster and put it 
on a disc. 

BY ED FINN 

Now that all your friends are tired 

of hearing about the great vacation 
you just took, it's time to put the high- 
Hghts on a DVD and make them watch 
it too. Considering how many people 
have digital movie cameras today, 
it's amazing how few follow through 
and edit their home movies into a 
watchable form. But it is surprising- 
ly easy. And, with DVD burners stand- 
ard on many home PCs, so is the final 
step: burning your masterpiece onto 
a disc that you can hand out to family 
and friends. 

Let's start with the software. At the 
low end of the spectrum, Cyberlink's 
Power Director 3 ($70) and Ulead's 
Video Studio ($100) make it extreme- 
ly simple by guiding users through the 
moviemaking process, but neither 
gives you a huge amount of flexibility. 
At the higher end of the spectrum are 
products such as Adobe Premiere Pro, 
which can cost you upward of $700. 
These can yield an almost professional 
final product — but be ready to spend 
as much time reading the manual as 
you do creating your movie. 

The benchmark for amateur- 
level DVD editing software may be 
Pinnacle's Studio Plus version 9, 
which costs $100. Earlier versions of 
the software proved easy to master, 
yet powerful. The addition of new 
features such as still-image pan and 
zoom makes the package even more 
useful, without complicating things 
too much. For this article, we used 
Studio Plus to illustrate the DVD- 




authoring process, from importing 
clips to munching popcorn. 

Getting the clips together 
Adding clips into your time- 
line First, import your clips into your 
computer. Connect your camcorder to 
your computer with FireWire (IEEE 
1394) or USB. The software lets you 
choose at what resolution you want 
to capture the clips — if you're mak- 
ing high-quality DVDs, be prepared to 



use up about 1GB of your hard drive 
for every 4 minutes of footage. One 
key: Turn off any other applications 
you have running, since video editors 
don't play well with other programs. 
You'll need all the processing power 
you can muster to capture video at a 
high frame rate. 

Next, divide your video into 
scenes. If these scenes (called "vids") 
look bad, now is the time to do a little 
touching up. Studio Plus lets you fix 
(Please turn to page 108) 
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ShadeTree' Canopies - cool shade for any size deck or patio! 



Tastefully adapts to any design 
with flexible support options: 




Build-it yourself wood supports 




Vertical aluminum supports 




Imagine ... an attractive and flexible way to 
cover your deck or patio with large retractable 
shade. This revolutionary, yet simple, 
retractable shade system let's you add shade 
anywhere. Overhead canopy kits are available 
to attach to your house, or to an existing or 
new wood support structure you design - 
a chance to be creative! Or, you can use our 
complete support structures in aluminum or 
vinyl. Whether you're seeking shelter from the 
sun's intense rays, or simply jazzing up the patio 
area, you'll appreciate the many benefits of 
ShadeTree' Retractable Canopies. 

• Modular, yet custom-made to fit your area - 
and requires no pitch! 

• Canopies extend or retract - spans over 20' 

• Easy do-it-yourself installation, or we'll arrange 
installation for you 

• Patented wind protection • Financing available 

• Featuring over 30 Sunbrella® outdoor decorator 
fabrics (guaranteed not to fade) to create your 
own fashionable "outdoor room" 

• Matching privacy blinds available 



For a FREE on-line cost estimate, visit: 
www.shadetreecanopies.com/2i 53 { 




Retracts for 
Sun or Shade 



ShadeTree 

Retractable Deck & Patio Canopies 

Call for FREE ShadeTree' Catalog 
1-888-31 -SHADE 

(1-888-317-4233) FAX 614-844-5991 

^ ShadeTree' Retractable Canopies ^ 

6317Busch Blvd'Dept.2153 
Columbus, OH 43229 
□ yES! Please send nne your FREE Catalog. 



NAME 



Also available on-line . . . FREE catalog, video, 
interactive CD-rom & fabrics swatches. 



Low maintenance vinyl supports 
Elegant shade systems for residential & commercial outdoor living 



ADDRESS 

CITY 

( ) 



STATE 

J. 



ZIP 



DAYTIME PHONE 



E-MAIL ADDRESS 
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straight to DVD 




Making 
A Movie 
With 
Pinnacle 
Studio 
Plus V.9 



SETTING THE MODE 

Creating a movie on 
Pinnacle Studio Plus 
v.9 requires three 
modes: Capture. Edit 
and Make Movie. Set 
the mode by clicking 
on one of these three 
tabs and you'll be 
able to select which 
step of the movie- 
making process you 
want to work on. 



TIMELINE 

The timeline is where 
you arrange your 
video clips and where 
you'll eventually drag 
and drop all of your 
audio, graphics and 
effects to make an 
edited movie. It also 
shows the positions 
of your clips and how 
long each one is. 
Think of the timeline 
as the skeleton of 
your film. 



ALBUM 

Everything you need 
to make your movie 
is stored in various 
sections of the 
album. Your captured 
video and sound files 
are represented here 
as thumbnail icons. 
By clicking the tabs 
running down the left 
side of the album, 
you'll be able to add 
effects. 



PLAYER 

Here's where it all 
pays off. The player 
is where your movie 
can be previewed. 
It also can preview 
any thumbnail from 
the album. The 
playback controls 
(which work just 
like a DVD player's) 
let you play the 
whole video or clip— 
or go to an exact 
position within it. 



brightness and contrast right at the 
beginning. Most editing suites also 
let you add still images, so if your 
friend shot incriminating photos at 
the bachelor party while you were off 
interviewing the best man, now's the 
time to add them in. 

O Organizing and connect- 
ing the clips Using tran- 
sitions, fades, wipes and oth- 
er effects Adding text, images 
or sound effects Once you've got 
your clips on the computer, you have 
to put them together. Studio Plus lets 
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you arrange your scenes on a timehne 
that runs along the bottom of the win- 
dow with icons representing sounds, 
effects, graphics and transitions. 
Audio appears beneath each scene — 
the editing software assumes you want 
to keep the sound you recorded with 
your video — but if you want to do a 
voice-over, add music or remove the 
original audio entirely, you can add 
and remove this material from the 
timeline just as you can the video. 
Studio Plus makes it extremely 
^ easy to drop in special effects (like 
I wipes or fades), but you have to be 



careful with this power. When decid- 
ing how long to keep these effects 
on screen, make sure your timing 
is right. A car driving into the dis- 
tance might look graceful with a slow 
fade — your sock drawer, not so much. 
Unless your target audience is 10 or 
younger, resist the fancier transitions. 
Less is more. 

O Syncing the film to music 
Selecting tracks In Pinna- 
cle Studio Plus, you can have up to 
three sources of audio going at once: 
I the video's original soundtrack and 
(Please turn to page 110) 
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Are YOU 
Performing Up to 
YOUR Potential? 



THE LATEST 
BREAKTHROUGH 
IN MALE (^MAXODESM 
ENHANCEMENT! 



Maxomize Your Performance 

MAXODERM™ is the ONLY sexual performance product of its 
kind engineered with VASOTRAN AUCTUM™, a patent pending 
formula that uses TRANSDERMAL DELIVERY to create an 
instantaneous effect on erection size. MAXODERM ™'S 
VASODILATION properties immediately open vessels and 
capillaries to increase blood flow. Its exhilarating sensation is 
delivered through an Aloe & Vitamin E based lotion to: 

• Improve Erection Quality and Firmness 

• Intensify Orgasms 

• Increase Sexual Stamina 

Best of all, you will begin to experience these benefits literally 
within seconds of your first use. 

IVIaxomize Your Value 

Studies have shown when substances are taken orally, as little 
as 5% make it to the targeted cells where they're needed . . . 
ONLY 5%! Financially, if you invest $70 - $100 on pills that claim 
you MAY see a result in 3 - 4 weeks, you're only realizing $3.50 
to $5.00 of effectiveness, if at all. The rest is waste, discarded by 
the organs of the body. Since MAXODERM™ is delivered 
through the skin, as much as 95% of its powerful formula 
reaches the desired area. DON'T BE FOOLED BY CHEAP 
IMITATIONS AND INEFFECTIVE PILLS OR PATCHES. 



"/ wanted a product that would work with the very 
first use. I am happy to say that MAXODERM lives 
up to Its clalmsl! With MAXODERM, I get instant 
gratification! Thank you MAXODERM!!' 




William J. 




I 



Do YOU want to give tier ttie BEST SEX of tier life? 

Check out the LATEST TOPICAL product 

from Barmensen Labs. xAxaotuM- 

Connectlon...™ 

Cry»y.>'yectZo*y,. . BLOW her mind 

and SAVE $10 off your full size 4oz. tube. | 
CALL TODAY! ' 



For Hlin ^ Her 





Improve. Increase. ENJOY. 



The ONLY PATENT PENDING, 



self-pleasuring product on the market 
that actually improves erection size. 



SATISFACTION ( MONEY BACK 



so what are you waiting for?? 



CALL TODAY FOR YOUR 
90 DAY RISK FREE TRIAL 

GUARANTEED! 



1-800-571-3646 
www.MAXODERM.com 



All Major Credit Cards Accepted - Discreet Billing - Privacy Ensured 
Send checK. money order, or credit card tnlormation to; 
Barmensen Labs, PO Box 120073, Staten Island. NY 10312 
Phone orders call 800-571-3646 




□ 1 Monm Thai S59.99 □ 3 Month Supply $149.99 

□ MAXODERM Conneclion'" reg. $59.99. NOW S49 99 with purchase 

Shipping & Handling □ Standard Delivery S9-99 - , 

O 2-3 Day Rush Delivery S19 99 □ tnlematKinal Shipping S24.99 

NY residents add 8 625% sales tax Personal checks allow 4-6 weeks for delivery. 



Total Amount: 





Credit Card Information (cf applies): 

TypeofCard □ V/SA^ □ LT 1 ^ □ j^,^ 

Name on the card: 



Card Number; 



_Expiration Date:_ 



Street Address: 

Zip Code: 



City: 



_ Signature 



POPMECH0205 



IfHlividual r«sutts may vary. These statements have not been evaluatod by ttw FDA. This ptoduct is not 
intended to ctiagrxisa. treat, cure, or prevent any dtsaase. 
"Free 30 day suppfy with phone purchases. 



For the first time in my life, I was having multiple orgasms and 
get this - so was he, sometimes at the same time as me! " 

TJ. Phoenix. AZ 



"With MAXODERM™, you know it's working because you FEEL it working!" 



PM 
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straight to DVD 




two others — music, voice-overs, sound 
effects, karaoke, whatever. Keep in 
mind that the audio you choose can 
eat up hard drive space, especially if 
you record a lot of voice-overs (since 
they're not compressed, they take up 
more space than MP3s). Studio Plus 
even lets you prep the clips for sur- 
round-sound systems. Just click on a 
button and you can hear the motocross 
engine you recorded travel from left to 
right in time with the video. 

©Putting it all together on 
the timeline Getting the 
final cut ready for a DVD Lining up 
the elements on the timeline is sim- 
ple as pie — each cUp or scene takes 



up only as much space as it is long. 
Cut elements that are too long. And 
for your kung fu masterpieces. Studio 
Plus even lets you speed up or slow 
down scenes. 

Creating menus Still-pic- 
ture menus Making chap- 
ters Creating thumbnails Menus 
allowing viewers to select and watch 
scenes will be the lirst element 
seen when you show your DVD, 
and there are nearly as many menu 
options as there are transitions. 
You can use premade layouts (which 
are pretty cheesy), create your ovm 
or import graphics from some other 
program. Our advice: Take all 



your creative energy away from silly 
transitions and devote it to really 
amazing menus instead. 

Then you're ready for making 
chapters, like the ones on a movie 
DVD that let you pick which scene you 
want to watch. The software automat- 
ically generates chapter buttons with 
attached screen shots, dividing your 
film into manageable segments. It can 
also automatically generate thumb- 
nails or mini clips from each chapter, 
making your production menu snaz- 
zier and less generic. 

O Burning the disc Picking the 
right recordable DVD Using 
your space wisely Before you can 
actually burn the movie to DVD, your 
editing software has to render it. This 
means implementing all the transi- 
tions, special effects, and other bells 
and whistles, and generating all the 
individual frames that will make up 
the final product. Like capturing the 
video, this is brain-intensive for your 
computer, so be sure to close any pro- 
grams you don't need. Once the ren- 
dering's done, you're ready to burn 
your work to a blank DVD. What Icind 
of DVD? Double-check to make sure 
the DVD format you're going to use 
works on whatever players you've got. 
Depending on how you choose to bal- 
ance image quality and time, a stand- 
ard 4.7GB DVD will hold between 1 
and 2 (or more) hours of footage. 

O That's a wrap Now that 
you've made your first home 
movie, you may feel like it's time to 
throw it away and start your second, 
infinitely cooler opus. Just remember 
that as computers get more sophisti- 
cated, you'll be able to use more of 
the tricks Holljwood pros include in 
their DVD presentations. And now § 
that you know what the software g 
can do, you might start shooting $ 
footage with transitions and menus § 
in mind. Studio Plus even includes I 

m 

an "auto-moviemaking" function g 
that claims to edit the movie for you. 5 
Maybe next time, guys. For now, | 
that's a wrap. pm - 
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ENHANCE YOUR 



NATURALLY, SAFELY AND PERMANENTLY. 





A quality cologne doesn't hurt. An enthusiastic technique will 
earn you style points. But when push comes to shove, 
size matters. Big time. 



Amazing results in just 180 days. 
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Red = Width 



30 days 



60 days 



90 days 



180 days 



Extra has no side effects, however, some men may show signs of increased 
sexual appetite or desire. Extra contains pharmaceutical grade ingredients and no 
longer requires 3 prescription. 



EXTRA™ will give you the impressive 
size you've always wanted. Quickly 
and naturally. Without useless 
pumps, painfiil surgery or silly 
exercises. Guaranteed! 



Order our 

recommended 

180 day supply of 

Extra and receive a FREE 

tube of Extra Gel, our 

revolutionary enlargement 

CVTT5A 1- • I -J. geLThisisavalueof 

fcXiKA contains a climcal strength, »qqqc ^u^^i.^k. 

$89.95, absolutely 

revolutionary herbal formula that FREE. 

pumps up your body's own hormones 
to stimulate growth and development. When 
taken for a short period of time, you can expea eye popping gains 
of one to three inches in length and a 50 percent increase in 
thickness. The results are guaranteed. 

We've sold more than a million botdes 
of EXTRA and helped enhance the 
love lives of hundreds of thousands 
of men and women. We can help 
you, too! 




If you think it 
only takes a ' 
big diamond 
to win her heart, |^ 
think again. 

Order EXTRA today. 
1-800-558-7799 





E^TRA 

(AVENA SATIVA) 



' Fomi (All orders are confidential and discreetly packaged.) 
Please mail this form wrtti your cliecl< or money order, payable to: 
G.P.I. Direct 

3645 Marketplace Blvd. #130-255 
East Point, GA 30344 

1-800-558-7799 

Name 



Telephone Number _ 
Credit Card Number . 
Exp Date 



□ Visa OMC □AmEx □Discover 



Address. 
City 



ST. 



-Zip. 



□ Ghecl< or money order enclosed 



Signature . 



Please send me: 
n 30-Day Supply $62.90 

□ 60-Day Supply $115.80 

□ 90-Day Supply $168.70 

□ 180-Day Supply....$327.40 
(Witti our recommended 
180 day supply, receive a 
FREE tube of EXTRA Gel) 

Prices Including Siilpplng & Handling 
Total Enclosed $ 




@ Global Pharmaceutical Institute 



TECH CLINIC 

BY JOEL JOHNSON 



Earbud Dilemma 




I recently dropped $50 on the Sony MDR-EX71SL 
earbuds— the ones that go inside your eai canal, 
instead of just resting in front of it. Because I have 
a really small ear, I had to use the smallest of the three 
earbuds that Ccune with the headphones so they fit snugly. 
The problem is, I lost one of the replaceable silicon bits off 
the end of one of the earbuds. I looked through the Sony Web 
site and Amazon, but they don't sell just that little silicon 
piece for that particular earbud. Where can I find one? 



A )) ^ ^^^^ those headphones myself 
and they really are great. They 
make subway and airplane rides a lot 
more enjoyable — it's nice to be able 
to turn up your music to a reasonable, 
head-splitting volume without bug- 
ging your fellow travelers. But since 
those silicon tips are pretty much half 
of what makes up the entire earpiece, 
you'd think Sony would make it a lit- 
tle easier to order replacement parts. 
They don't come off very easily (other- 
wise they'd get lodged in your ear), but 
it's easier and slightly less disgusting 
to remove them when you're cleaning 
them off, which, sadly, slightly weak- 
ens the part where they grip. 

Now if you go to the Sony Web 
site, they'll be happy to sell you the 
headphones themselves, or even 
offer to sell you a handy MPS player 
to go along with them, but replace- 
ment bits are nowhere to be found. 
(Sony is finally selling the white ver- 
sion of these headphones in the Unit- 
ed States, so if you hadn't already 
bought them you could easily get 



them in iPod-matching white.) For- 
tunately, online electronics importer 
Audiocubes.com — which coinciden- 
tally used to be one of the only plac- 
es you could get the white version of 
the headphones — sells sets of replace- 
ment tips forjust$10. Just doa search 
on the Audio Cubes Web site for "Sony 
replacement earbuds." 



Moving Pictures 

®I shoot a lot of outdoor 
photos, often from 
a kayak. Whenever 
possible, I vise a monopod 
propped on the floor of the kayak, 
but it's difficult to mameuver the 
craft when holding a camera cmd 
pod with one hand, leaving me 
only one hand to paddle. 

I'm wondering if there is a 
harness-type support available 
that I might be able to strap to 
my torso to stcibilize the Ccun- 
era. I'm also hoping it would hold 
the camera close to the shoot- 
ing position so I can move quick- 
ly, without tipping over. Do you 
know of such a gizmo? 

While I know of a couple of 
different harnesses designed 
to strap motion-picture cameras to a 
person — usually to get a dramatic, up- 
close shot that couldn't be done with a 
traditional camera — such systems, like 
the Bodymount from Doggicam, could 
also be used with a still camera ... for a 
rental fee of $350. Per day. You would 
think there would be a better solution, 
but even professional outdoor photog- 
raphers say that the best way to go is to 
custom build your own system. 

One DIY route, recommended by 
Mark Gamba, a National Geographic 
photographer, is to leash the camera 





Sound 
Check 



WANT SURROUND SOUND without 
the multiple speakers? Keep your TV room 
clutterfree with the new ZVOX37S virtual surround sound 
system ($200, www.2voxaudio.com). A perfect complement to a flat-panel TV, 
it's only 17 in. wide and consists of just one little silver or charcoal box. Three 
speakers, a subwoofer and an amplifier are all smashed into the 315, providing 
a big, balanced sound. The one-cable setup is gloriously easy, and it's not just 
for TVs. Hook it up to a DVD player, CD player, iPod or any other audio source 
(even your gaming console). 
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Gaming 
The System 



IF YOU LOOK 

forward to 
watching 
late-night reruns of "The X-Flles," 
Midway Games has the perfect fix for 
your alien addiction. Area-51 ($50, 
www.midwaygames.com), an update 
of an '80s arcade shooter game, has 
hit shelves for both Xbox and PS2, 
featuring David Duchovny as the 
voice of main character Ethan Cole. 
Sent to check out a viral outbreak in 
a quarantined military facility. Cole 
finds a bunch of nasty mutants and 
aliens— here to do us all no good. Shoot 
them with a variety of tools including 
submachine guns, and even blast away 
with alien weapons. And don't forget 
all the mutant powers you will possess 
once you enter the covert area. 



PlayStation,^ 




to your vest. Using a waterproof cam- 
era housing from AquaTech ($500 to 
$3500, vmw.aquatech.com.au) and 
some dry rope and carabiners from an 
outdoor store (www.rei.com), you can 
secure the camera to your life vest so 
it doesn't float downriver without you. 
Add a Velocity 7 Photo Sling Pack from 
Tamrac ($70, wwAv.tamrac.com), and 
you can keep the camera close to your 
chest for easy access. You'll still have 
to point and shoot and paddle, though, 
so choose your photo ops carefully. 

Finally, if you really want a 
ready-made product, you could 
try a clamp-mount tripod. Pedco 
(wvw.pedcopods.com) has a wide 
variety of cheap models including the 
UltraClamp, a $30 unit with a screw- 
clamp bottom. It won't put the cam- 
era right up to your eye, but it'll keep 
everything secure (and out of the 
water) while you paddle. 

Router Reasoning 

®I bring home a work 
laptop sometimes, just 
because it's easier than 
trying to e-mcul myself cdl my 
files. However, to connect it to 
the Internet, I have to implug the 
DSL cable from my PC, then plug 
it back in when I'm done. I know 
there axe better options out there, 
but every time I go to buy some- 
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I thing that will help, I get con- 
fused about what I need. Nothing 
fzmcy, just something that lets 
me plug in more than one com- 
puter at a time. 

®What you need is a router, 
plain and simple. A few years 
ago routers were high-end hardware, 
' but now you can pick one up at almost 
any major retailer for less than $50. 
There's a huge range of features, but if 
' you want to guarantee success in your 
situation, just pick up anything labeled 
"broadband router." 

That being said, I bet that work 
laptop of yours has a Wi-Fi card built 
' in. That means you could spend just a 
little bit more money — we're talking 
I maybe $5 or $10 — and buy a router 
: that will let you connect to the Inter- 
\ net wirelessly. Just be sure to change 
the default password on the router 
(the instructions will tell you how). 
It takes only about 10 minutes, and it 
can be the difference between having 
some security and having none at all. 

But I bet you wanted me to tell 
you exactly what to buy, huh? My 
vote is for the Linksys WRT54GS. 
You can find one for around $75 
(www.linksys.com). It's easy to set 
up, supports the faster 802. 11 g Wi-Fi 
standard, and can be tweaked to add 
all sorts of extra functions. pm 




> If you decide to 
quit smoking, this is 
a good place to start. 



If you're quitting smoking, this 
48-page guide can help. It 
points the way to a wealth of 
expert information from public 
health authorities and others, 
including: 

> Links to quitting websites 

> Quitting guides 
>Telephone quitlines 

> What's worked for others 
>And much more... 

The QuitAssist™ Resource Guide. 
Get a free copy today. 
Visit QuitAssist Online at 
philipmorrisusa.com 
or call 1-888-784-7848. 

uJ 

QuitAssist' 

Information Resource 
Philip Morris USA 

©2004 Philip Morns USA 



THE ULTIMATE SOLO 

(Continued from page 79) 



trol surfaces must be counterbalanced 
with lead. The elevators, for example, 
require 1.7 pounds of lead to counterbal- 
ance each pound of structure. Factor in 
the Flyer's 6-to-l fuel penalty, and every 
pound saved on an elevator results in a 
16-pound reduction in takeoff weight. 

Ruddy attacked with a weight-slash- 
ing vengeance. For the ailerons, he used 
only two phes of carbon fiber instead of 
the usual four. He eliminated the nor- 
mal supporting ribs in favor of tiny 
foam stiffeners. The bottom surfaces, 
protected from the sun, were left naked 
to save the weight of the paint. 

The results were breathtaking. Each 
of the GlobalFlyer's 3-ft.-long ailerons 
weighs a scant 8 ounces. "We had to be 
careful with them around the shop," 
Coleman recalls. "A breeze could blow 
them out of your hand." 

At Scaled, the first weighing of 
a new airplane is a big event. Word 
gets around. People drop by. Mon- 
ey is wagered. Typically, Scaled air- 



craft weigh in at 7 percent over design 
weight, a low figure for the indus- 
try. Karkow, however, was so worried 
about GlobalFlyer that he kept the ini- 
tial weigh-in a secret. Just to be sure, 
he scheduled it late at night, after all 
potential prying eyes had left. "I was 
extremely nervous," he recalls. "Were 
we too heavy? Was the center of grav- 
ity off? There was so much suspense." 

As the team ratcheted the plane up 
on three weight-sensitive jacks, the 
digital readout scrolled up like a pin- 
ball machine. When all four wheels 
had cleared the hangar floor, the read- 
out blinked and stopped at 3320 — 250 
pounds below the design weight. "We 
couldn't believe it," recalls Karkow, 
smiling at the memory. "We looked at 
each other and said. This can't be true. 
We must have left something off.' " But 
they hadn't. They'd aced the third vari- 
able of the Breguet Range Equation. 

Karkow, a laconic fellow with a dry 
sense of humor, immediately sent off 



an e-mail to Rutan. "We blew the empty 
weight estimate by over 200 pounds," 
he reported somberly. The next day, 
Rutan congratulated the team for being 
only about 7 percent overweight. Only 
then did the boss learn that his team had 
beaten the estimate by 7 percent. 

BY LATE NOVEMBER 2004 

the Flyer had made 21 flights up to 
45,000 ft. at speeds of about 350 
mph. The heaviest weight flovwi was 
19,000 pounds — 86 percent full fuel. 
Roncz's cruise-performance predic- 
tions were spot on, and the team is 
confident that, properly flown, the 
Flyer will make it around the world 
with fuel to spare. "It's a real good 
airplane," Rutan says simply. 

Karkow, also the Flyer's test pilot, 
reports that the plane behaves well. 
"The long wings make it sluggish in 
the roll axis, but overall it flies like an 
airplane," he says. This is good news 
for Fossett; although an accomplished 



te)) America's STRONGEST Viagra® Alternative 



Onlyl/IOth the Cost of Viagra 



® 




^Monday-Saturday 
8AM-7PM PST 



Meza Biotech PO Box 2328. 
Redondo Beach CA 90278 



If you've ever wondered if your sexual performance 
could be improved by a stronger erection, you are 
not alone. In fact, a lack of sexual potency concerns 
most men. Sildenaflex, the effective, reliable 
alternative to Viagra®, has been proven effective in 
improving sexual performance. Sildenaflex also 
helps you maintain stronger, fuller, firmer erections 
as well as increased libido. 

• works in 30 minutes - lasts 6 to 8 hours 

• 100% guaranteed 

• no negative side effects 

• no prescription needed 

• only 1/10th the cost of Viagra, compared to the 
lOOmg tablet 

" safe for type II diabetics and hypertention 
sufferers 
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pilot with 2800 hours of jet time, he is 
by no means an experimental test pilot. 
By Thanksgiving, Fossett had made 
four flights at weights of up to 10,000 
pounds. "It's surprising how well it 
flies," he reports. "Jon Karkow has done 
a remarkably good job." 

But there are really two different air- 
planes: Flyer Lite and Flyer Heavy. Lite 
may fly surprisingly well, but as fuel is 
added and weight climbs toward the 
full-tanks maximum of 22,000 pounds, 
strange things begin to happen. Climb 
rate decays. The wingtips bow more 
than 8 ft., and handling becomes even 
more sluggish. How will Flyer Heavy 
behave on its first (and only) flight at 
maximum weight? Fossett will find out 
a few seconds after takeoff. "It's high- 
risk," he agrees, "no question about it. It 
just means we have to do things right." 

Once safely aloft on the three-day 
world flight, GlobalFlyer will hum 
serenely along on autopilot. Fossett will 
remain semireclined in the phone 




booth-size cabin, which wall be pressur- 
ized to an altitude equivalent of 10,000 
ft. With parachute stowed nearby, Fos- 
sett will be able to peer out through two 
small side windows. (He'll sit up and 
peek forward through the tiny canopy 
above his head only for takeoff and 
landing.) He'll pass the hours adjusting 
engine power, monitoring the autopilot 
and talking to ground controllers. He'll 
snack on diet milkshakes, and pee into a 
relief tube. Sleep? "Somewhere between 
very little and not at all," Fossett says. 

The Flyer will cruise well above 
most of the bad weather and turbu- 
lence that battered Voyager. That 
plane's fuel system was a nightmare: 
When both engines quit at night over 
the Pacific, Dick Rutan and Yeager had 
to improvise an emergency replace- 
ment of a fuel pump. GlobalFlyer's 
fuel management, however, is almost 
entirely automatic. Says Coleman, "If 
we've done our jobs, and everything 
goes well, Steve is basically just going 



to have to sit there for three days." 

But that in itself is no small feat. 
Brute-force endurance under stress 
plainly suits Fossett, who's put in thou- 
sands of hours alone in cramped balloon 
gondolas and heaving sailboat cockpits. 
"I'll never play center field for the Yan- 
kees," Fossett says, "but for endurance 
feats, there's always a way to figure it 
out." Even his physical exploits — swim- 
ming the English Chaimel, mushing the 
Iditarod, running the Ironman — ^have 
the common thread of maniacal dog- 
gedness. By comparison, sitting in Glo- 
balFlyer for three days should be noth- 
ing more than an enforced vacation. 

If Fossett succeeds in his round-the- 
world quest, neither he nor Rutan is 
likely to shrink from the spotlight. But 
the unsung heroes will be the boys of 
Hangar 63. With imagination, savvy 
and hard work, they will have made a 
risky, groundbreaking adventure look 
almost easy. pm 
Additional reporting by Jim Sugar 



Families Have Saved Up To 50% On Heating Costs 

And never have to buy fuel — wood, oil, gas, kerosene — ever again! 



Hydro-Sil is a unique room-by-RK)m heating system tliat 
can save you hundreds of dollars in home heating costs by 
replacing okl and inetTicienl lieating. It can replace or supple- 
ment your eletlric heat, gas or oil furnace and w(XKl.stoves. 

Hydro-Sil represents economy in heating: inside tlie 
heater case is a sealed copper tulx- filled with a harmless silicone 
fluid. It's permanent You'U never run out. "Hydro-Sil 
F.nerg>' Slur " thermostat controls a variable watt hydro element 
that is only Ix'ing supplied a proportional amount of pow er on 
an as-needed basis . When Hy dro-Sil is turned on, 
the silicone liquid is quickly heated, and with its 
heat retention qualities, continues to heat after the 
Hydro element shuts off. Hydro-Sil s room-by- 
nx)m "Energy Star" digital control technology 
greatly increases eneigy savings 
and comfort. 



Your Benefits with Hydro-Sil: 

• Slosh healing cost with Energy Star tedi. 

• lifetime warranty. No servke contrads 

• Safe, complete peace of mind 

• dean, no fumes, environmentoliy sole 

• U.LIIsJed 

• Preassenibled — reody to use 

• No furnotes, ducts, or chimneys 

• Portable (I I OV) or permanent (220V) 

• Whole house heating or single room 




220 vor 

PfRMANENT 


Approx. Area 
loHeat 


Discount 
Price 


Qoonlily 


8' 2000 watts 


250-300 s.f. 


$279 




6' 1500 watts 


180-250 s.f. 


$249 




5' 1250 watts 


130-1 80 s.f. 


$229 




4' 1000 watts 


100-130 s.f. 


$209 




3' 750 watts 


75-100 s.f. 


$189 




2' 500 watts 


50-75 s.f. 


$169 




Tfiermostats 


Call for options & exact heater needed 


110VaTI>OR1ABl£S 
(Ihenmstot Induded) 


Discount 
Price 


Quonlily 


5' Hydro-Max 750-1500 watts 


$219 




4' Convector - CXial watt 


$179 




3' 750 watts - Silicx>ne 


$179 




$1 5.00 shipping per heater $ 
Total Amount S 



Order today or contact us for more info. 

pj _ Check • .VlastcrCard • Visa 

.lib™ 1-800-627-9276 

_ U-rt Visit (Hir s^xTirt- WL-ti Mlc Jl 

wwwJiydros3.coiii 

Hydro-Sil, P.O. Box, 662, Fon Mill, SC 29715 



Name 

Acklress 

City 

Phone _ 



.St_ 



Zip- 



MastetCard or Visa Account Information: 
Acct# 



Expiration Date 



Cci 



Buyer's Guide 



For advertising rates call Jackie O'Connor (212) 649-2930 or Rene Bienner (212) 649-2929. Fax: (212) 258-2253. 
Send advertising material to: 810 Seventh Avenue, 6th Fl, New York. NY 10019. 1-800-333-4948. 



fSswuelessWuptolOOO'l \j 

» Over 3 times the distance |lf I ■ 

* j,f competing stations'. 



Vantage PRO 

Wireless Weather Station 



■ Barometric Pressure. Current, 
each of last 24 hours, and trend- 

• Temperature. Current and eadi of 
last 24 hours Wind chill, heat index. 

' Humidity & Dew Point. Current 
and eacfi of last 24 hours. 

' Rain. Last 1 S minutes. Last 24 
hours, days, montlis, years, last 
24 storms. 

' Rain Rate. Cunent and each of 
last 24 minutes- 

' Wind Speed. Current. 10-min. 
avg,, avg. for each of last 24 hours. 



Wind Direction. Current and last 
24 hours, days, and months. 

Optional. UV and solar radiation, 
FT, soil moisture, leaf wetness. 

Highs & Lows. Last 24 hours, 
days, months, and years. 

Alarms. Highs and lows. Storm 
and flash flood warning. 

On-screen graphing. 24 

hours, days, months, or y¥a5.| 

Scrolling Ticker-Tape. 

Details on fortosl and 
current conditions. 




Easy setup. Updates every 2'^ seconds. Optiotial data logger and 
PC software. Cabled station just 5495. Or go wireless for $595! 

Order now, or ask for your FREE catalog. 

Davis H.'mI' ^''65 Diablo Ave, Hayward, CA 94545 
Davis instrummta 800-678-3669 • www.davisnet.coni 



CAD 

DIGGER j\ 



Build It Yourself 
Baclchoe ' Send 
For Free Brochure 



Plans 'Or several models 

- 5 to 9 ft digging depth 

- free standing or 3pt hitch 
Starting atSlOOO to build 
No machining CarTowable 



J P.O. Bo» 606. Oept P • Dal«vill«,VA 24083 • 1-80O-817.5267 




YOUR SOUL 



Valentine's Day 

Delivery 
Guaranteed! 



Be original this year, 

send her the Creative 
Alternative to Flowers" 

a Bear-Gram' gifti 
Over 1 00 Bears to choose 
from, each delivered with 
gourmet chocolate and a 
card with your personal 
message in our famous 
gift box 





SHE'LL LOVE IT! 
VermontTeddyBear.com 

1.800.829.BEAR 



WATER 
PROBLEMS?? 



HARD WATER? IRON? BACTERIA? "ROTTEN EQQ" SMEU7 
Our Products Solve Th«se Problems) 
v No^ Sail \ jVo Chemicals \ No Magnets! 
FREE BROCHURE - 1-800-392-8882 
HONEY BACK auARAHTSBi www.waterproblems.net 



instantgarages4[ess,( 



Industrial Grade 
Heavy-Duty 
Fabric 

UV- Treated 




INSTANT GARAGES ■ PARTY TBNTS ■ GREENHOUSES 

1-800-447-7079 

7 DAYS A WEEK • DEALER INQUIRIES WELCOME 



2 SEAT BIKE 

DRIVES LIKE A CAR 

• Easy to Pedal 

• Multi-Speed 

• 1,2&4Seaters [ ' ) \^ 

• Optional Electric MotorV^_^ •«0CHU»l 

1-800-974-6233 Ext. 8686 • www.4wc.eom/#8686 
OUfVUi£ f f AD '^^P'- ' Rlioades Lane 
wnvwi/C^ »Hlt Hendersonvllle, Tennessee 37075 



SPLIT WOOD 

INDOORS 



with the Amazing DR ' Electric 
WOOD SPLITTER! 
. ELECTRIC POWERED so 

you can split in a garage 

or basement! 
. POWERFUL 1500-watt 

electric motor generates 4 

TONS of hydraulic pressure! 
. FITS ON A WORKBENCH 

allowing you to STAND UP . - 

while splitting! No more sore back from in. 

over a big gas-powered splitter! 
.WHEEL IT AROUND like a piece of airline 11, 

luggage. ..easily transports in a car trunk. 

Toil-Free 1-800-851-2211 

virww.drwoodsplittef.com 50052X 




HEATING & COOLING EQUIPMENT 




FURNACES 



STARTING AT 

ONLY $675.00 

• 45.000 BTUs 

• 80% efficiency 



• Free Shipping 

• High Efficiency Models 

• Natural Gas, Propane or Oil 

• Large Selection 



BUY WHOLESALE 

• High-Efficiency • Replacement Filters 

• Air Cleaners 

• Ductwork 

> Unlimited Tech Support 

> Free Shipping on 
Equipment Orders 

Buy Direct & Save 
1-800-865-5931 ^''°POn;,„e, 
www.AlpineHomeAir.com 

Of Call for FREE No-ObllgaUon Custom Quote & Into Pack 



Furnaces 

> Heal Pumps 

> Humidifiers 
' Boilers 

> Thermostats 
' Central Air 

Conditioners 
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If You Have What It Takes, WE WANT YOU! 

• MECHANICS > 

New ^o'l Cl^ ''cnsi' p^ovidei a r^afenong ervironme.if fhaf oifefs 
(oreer aivaiuemetif svpeiior bcnefift inctdina 
• TUININC • PROMOTIONAL OPPOnUNITIES • NU6 
HOUDAYS • VACATIONS • COMPUHENSIVE HULTH HAN 
' WNMON PIAN ■ FREE NYC T»ANSn TRANSPOWATION PASS 

' BUS MAINTAINER ■ GROUP B ' 
(MECHANIC) 

EXAM NO.: 4025 RUNG PERIOD: ' 5 05-2 22;05 

FILING FEE: S50 non-relundable money cider pavable to DCAS Exams 
STARTING SAURY: $23,8050 per hour |4C hOLr ^ork weekl 
JOB DESCRIPTION: You wll maintain and repair ttie electrical, 
rrechan cal nya-aulrc, pneumatic, and air conditioning equipment of 
buses Maintenance of trucks and ottier automotive veliicles may be 
recessarv' 

REQUIREMENTS; Four years as a pumey person mechanic repainng 
passenger automobiles, trucks, buses, anaor aircrafts including work 
on engines, transmissions, b'akes, eleclncal systems, and air condition- 
ing. You must possess a CDL with a passenger endorsement and no 
restnctions OR a motor vehicle driver license valid in the State of New 
York and a learner's permit for a Class B Commeroal dnver license with 
a passei.ge- er':::'se"iert arc no resti'Ct.ons 



For other acceptable combinations ol experience and education, see the 
Notice ol Examination by visiting www,nyc,gov'dcas or www,mt3Jnlo, 
NYC residency is not required. Only applicants meeting the requirements 
will be considered. The ENTIRE filing package must be filled out CARE- 
JULLY and COMPI.CTELY in order to be reviewed. 



TO APKY: Ring packages may be picked up during the filing period at 
NYC Department ol Citywide Administrative Services. Application Center. 18 
Washington Street Hanhattan. The Notice of Eiaminalion and filing pack- 
age can also be downloaded at www.nycgov/diffi or nwuiMnfo. Mail the 
completed tonus with your non-refundable money order to: OCAS 
Applications Section. 1 Centre Sireel 14th Floor. New Yorti, NY 10007. 
Applicatkws must be postmailced by the last day o( the filing period. 



Call the Exam Information Hotline for more information: 

(718) 566.J0BS (5627) 

I'ljfl New York City Transit Going your way 



AMAZING DEVICES 



GREEN LASER POINTERS 

^ ^ Ultra Bright 

5 mw green visible beam. Range over 3 mileslt! 
LAPNGRSC witti range extending lenses $129.95 



ANTI GRAVITY PROJECT 

Float objects as seen in video on web site. Many crafts shown 

GRA40 Power source and CD-ROM $149.95 

Free catalog on web or send $2.00 to INFO UNLIMITED 
P0716AniherstN.H. 03031 Email<lnfo1@xtdl.com> 
Orders800221 1705 /Info 603 673 4730/ Fax 603 672 5406 




■ Mo|t MfitSi! Incredible plans, lost secrets, 
* , forgotten how-to, and 

• MflCninG Shop! grange books ! Request a 
|Ji0^pj»W*»«|| catalog! Melt metal! Be a 

nylllUSdli machinist, blacksmith, mad sci- 

• HOmOCteadindl (^ntlstl Make neon signs, 
nUlireSUMUUIil* rewind motors. Get high 

• EUdjUfiS! power from auto alternators, gen- 

?ir » n I ^'^^OTi, windmills. 

• QHl TIltM ImQIO! Bulld a working solar 

cell, crystal set, hydroponics, Tcsia coil, 
I CSIO« more ! Make booze, soda pop, chemicals, 
0 f hAinictnfl ^nibalm corpses! Homestead! 
UlCIIUaU y • ^^^^^ plasticl work sheet metal! 

• SCISUCS! Steam engines, science experiments! 

I Secret formulas, recipes, how-to! All 

• SlcalUS books highest quality! Guaranteed! 

• Much More! '"^ 



REQUEST ONE TODAY! 



IsTechnical Biioks! 

Box 538, Bradley IL 6091 5 



Test our Professional Power 

DR® CHIPPER 

KISK FREEfor 6 Months! 



We're so sure you'll love it, we're willing to let 
you use our Professional Power DR" CHIPPER 
on your own property for 6 months to — 
. CLEAN UP UGLY BRUSH PILES that spoil the 

appearance of your property. 
• CHIP BRANCHES up to 4-1 /2" thick! 
. CREATE BEAUTIFUL WOOD CHIP 

MULCH for landscaping. 

If the DR=^ doesn't AMAZE, 
you, you can send it back, 
and we'll give you a. 
full refund of yourl 
onginal purchase price 
including shipping! 



MADE IN USA 





READY-TO-ASSEMBLE KIT 
MOUNTS ON YOUR DECK OR IWIO 



Road-Toivabie, Top- Discharge, even 
Tractor- Mounted modeh ayailnhle' 
Please mail coupon or call TOLL FREE 
for complete FREE DETAILS! 

-888-294-5026; 

www.drchlpper.com 

YES! Please rush complete FREE DETAILS of the Professional- 
Power DR' CHIPPER, including pnces and specifications of 
models and options, plus Factory-Direct Savings now in effect. 





* QWIK" window/screen change system 

' Meets building codes for snow and wind loads 
' No extras, comes complete 

* Sold factory direct, delivered to your door 



Address 








rifv 




7IP 




F-mail 



COUNTRY HOME PRODUCTS', Dept 500S1X 
Meigs Road, P.O. Box 25, Vergennes. VT 05491 ^ 



PRICES & COLOR CATALOG ONLINE 

wvvw.sunporch.com 

(Web Code: POM) 

OR CALL TOLL-FREE: 
1-800-221-2550 

Monday - Friday 
8:00AM -5:00PM EST 




SunPorcM 

Our 3lsl Year 




We make installing a spiral straightforward. 

w 



Metal Spirals 

trom 

'425 

•Diameters 

3'6" to 7'0" 
•Kits or Welded 

Units 




Oak Spirals 

ircm 

*1575 

•Diameters 
4'(r to 6'0" 
•All Oak 

Construction 




Victorian One^ 

trom 

'3300 

•Diameters 

4'0" to 6'0" 
•Cast Aluminum 

Construction 



The best selection, quality, and prices! 

Since 1 9.^ 1 . The Iron Shop li.is enjoyed a reputation lor oiitsi.mtiiiig design .ind tabrication ot spiral stairs. 
Trxlay, we utilize computer-aided technologj- throughout our production proces.s successtiilly mixing 
state-of-the-art manufacturing with Old World quality. Otlering die largest selection, highest qualit)-, and 
lowest prices in spiral stairs — we make sure that you get the right spiral to meet your needs, available in any 
height and BOOVUBC cixle models. And our spirals are still made with pride in the U.S.A. 

Call for the FREE color Catalog & Price List: 

1-800-523-7427 Ask for Ext. PM 

or visit our Web Site at www.ThelroiiShop.com/PM 



Installation Video featuring 
"The Furniture Guys" 



Main Plant SShoyimom: Depl PM. P.O. Box 547. 400 Reed Rd. Broomall. PA 19008 
Showrooms / Warehouses: Qmano CA ' Sarasota, FL • Houston. TX » Ctiicago. IL • Stamlord. CT 



tlwFtnfenQivi'ii 

*ndJoeCTiano 



THE IRON SHOP 



The Leading Manufacturer of Spiral Stair Kits' 



CJ004 Th« Ifofl Slwp 
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FACTORY DIRECi: 

CALL 7 DAYS A WEEK.' ^ 




ATHENA PHEBOMO 

unscenti'd cologne/ .iftershave .idditive 

itQXakSE TS YOU MO 

mbbbGiiON 



CNN ONUNE 6/25/99 "In 1986 Dr. Winnifred 
Cutler, a biologist and behavioral endocrinol- 
ogist, codiscovered pheromones.*** 74% of 
the people who tested a commercial prod- 
uct called Athena [Pheromone 10X], devel- 
oped by Dr. Cutler, experienced an increase 
in hugging, Idssing and pntimacy]." 

News Article by Deb Levine, MA ■ 

Greg (NY) "| want to order another of the ' 
Athena 10X. This stuff is amazing! iVIy wife 
loves to smell me when I am in bed; all 
night long she wants to be close. And 
everywhere else I go, women come clos- 
er and act kind of friendly***They get 
Icind of softer and easier to be around. I 
am not real good with women but since I 
started with the 10X, it is amazing." 



l>rolKIi from Fading 
t aixk Umks'. 



Created by Winnifred Cutler, Ph.D. In biology 
from U. of Penn, post-doc at Stanford. 
Co-discovered human pheromones in 1986 
(Time 12/1/86; and Newsweek 1/12/87). 



athenainstitute.com 



Athena 10X is designed to enhance your 
sex-appeal. Vial of 1/6 oz. added to 2-3 
oz. of your cologne or aftershave lasts 4 
to 6 months. Contains synthesized 
human sex-attractant pheromones. 

Not guaranteed to work for all, since body 
ctiemistries differ, tiut will work for most. 
Cosmetics not aphrodisiacs. Patents Pending. 

Not in stores Call (610) 827-2200 - Order online 
or send to: Athena Institute, Dept PIVIzf, 

1211 Braefield Rd. Chester Springs, PA 19425 



Please send me vials of 1 0X for men @S99.50 
and/or vials of 1 0:1 3 for women @S98.50 
for a "total by: J money order J check 

J Vlsa,M/C,Dlsc - 

exp signature 

to: Name 

/\ddress . 

City/State 

Phone: 




zip_ 



email 



(TA add 6% tax, Canada add US S7.50 per vial) PMzf 



Protect 



TOur investmentj. 

Instant Garages Protect from Sun, M 
Sap, Birds, Wind, Snow and Rain 

1 •888-995-7235 

tel 203-931-4777 •akrxdcuu _^/0tl^ 
fax 203 931-4754 UlilllH 
www.coverit.com = ; • Qa/^HI^ 




HERITAGE 

BUILDING SYSTEMS,, 

tjtablisheil 19^ 

800-643-5555 
WE SHIP .\.NYWHERE IN THE ISA! 

30' X 40' X 10' S6,983 

40' X 60' X 14' 512,088 

50' X 75' X 10' 516,905 

60' X 100' X 18' 533,390 

For 2r> vriirs. lU'rIiaKc has hecn the low pric c Icaclcr. 
.\ny si/.r is avniliililc fcaiurinj) fas> holt up rlRid 
frame design for indu.siry. offirc. niini-sioraKr. 
slio|). farm and Wl .stci-l Homes. Call us today for a 
free itiforiiiation pat katjc and <niotc on the best 
liuildiiiKs made. Codes and options may affet 1 |)ri( es. 



ALL STEEL 


HOMES 




|gl..llkil[| IS! 


1 J I- U 


Autumn View I 


$27,124 


ALL STEEL HOME SAht 

"Strength in Steel" 
www.hcritagfbuiUlings.cum 







■Soapstone 
Wai*mth 




Soapstone is nature's 
perfect stove material- 
hcauliful. durable, and 
naturally eiricicnl. 
It hcal^ steadily and ^ 
eoiiil'ortahly - hour >, 
alter hour, day after da>. 1 
.aid night alter night. • 
No power required. 
Call for a free catalog. 

WcolsliiclfSafMancCo.MAiiprtlUCIcpl 2051. W ljctaniNH 03784 I 

www.woodstove.com ^ 



1-888-664-8188 



Wood or Gas 




1 -800-6E8-5111 eNt.1530 



BUILD & FLY YOUR OWN HELICOPTER 




Check our 

• Ne» 4-Slage Purchase Program • Comprehetiiiie Conslruclion Maintenance 
Videos Manuals ■ Flight Maintenance training • Insurance and Financing 
Available • FicellenI Salely Record with Proven Perfoimance and Reiiabiiilv 

• Patented Fletlionic Fuel Injection Ignilion „. , • b. . 
' ' llrilfr VBur Into Pack 

iH Vidro Toila^! 

VidFtili, 

InloPack \\%. 

Belt l2j 



rRoTORl/l^y 
rWIIW^AIKJ'UAl 

PhiHie: 480961 1001 • Far 480-961 1514 
Wthit* ■■■TolMwjycwi ' ( indil ml^wj'r piimtnrUM 
lUO W HenitY W<i » Chandlw. iX V>m 



stow gear & deer. 
Stay clean & dry. 

''III u 



THE GROWN MAN'S TOY & TOOL BOX 



1 6-wheel drive 
I Amphibious! 



alhtmrrain vmhicimm 



1-800-255-2511 

www.maxatvs.com 




100% AMEUiCAX mm 




I 




PERFECT PROJECT SPACE 



■ 

MANY SIZES AVAILABLE 
CALL TODAY FOR DETAILS * •—»»=«" 



8(M)-80 1-0733 



WWW.STEELSPAN.COM 




— MIRACLE TRUSS Pre-engineered Steel Building Systems — 
THE BUILDING SOLUTION THAT SAVES YOU THOUSANDS! 

QUALITY - Our unique, steel web-frame is engineered specifically for strength 
& durability: no reported structural failures in over 30 years! 

VERSATILITY - Our buildings fiave been used for everytfiing from residences 
to school gymnasiums, churches to workshops... And our wide assortment 
of sizes & colors enables you to customize your building to meet your needs! 

APPEARANCE - Our patented design looks more like 
traditional buildings than the other "quonset' -styled 
steel buildings and can even accomodate other types 
of siding and roofing materials if you so choose! 

ECONOMY - Our easy & fast do-it-yourself construction 
doesn't require skilled labor or heavy equipment, saving 
you thousands of dollars. 



"Beat the Steel Price 
Increase" Special 

24> X 36* 

(a $10,294 value) 

NOW $6,690 



Othw saes juaiUfile 31 great poces too' 



eit. 
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• COLORED ENDWALLS AVAILABLE • 




Humidifier & Purifier 

Two in one.o'S^ 

Dry air is difficult to clean. 
Humidification plus purification is far more effective. 



• The Venta-Airwasher not only washes the 
air, but also prevents millions of airtx>me 
particles from rising. The air is humidified, 
fresh and clean. 

• The Venta-Airwasher humidifies and purifies 
tfie air by washing it with water. Automatically 
adds moisture to the air by cold evaporation, 
recognized as the best technique. 

• Very hygienic. No odor causing bacteria- 
ridden fitterpads. No problems with white 
dust 

• No fitterpads to repleice. Easy maintenance. 

Many famous customers are already enjoying the t>enefits 
of ttw Venta-Airwasher: e. g. Sony Europe, Porsche, British 
Airways, adidas, McDonalds, Audi AG, Carnegie Hall (40 units) 




Test the Venta-Airwasher cost-free. 

If there is no dealer close to you, try tlie Ainwasher in your home for 
14 days. If you are not fUly satisfied, we will have Ve Airwastier picked 
up from your home via and your credit card will not be charged. 
Free shipping anyv^here in the US Please send a free brochure to: 

Name: 



Address: 



City 



State/Zip: 



BED BATH & AQE 

BEYOND' NaTrfwa^ 

ynrnt/aSuB LINENSnTHINGS 



100% ma<)e in Gannany. 

Red clol design award winner 2003. 

N0.I in Germany and Europe. 
Worldwide unique technology. 
No need for filterpads/wicks. 
No white dust. No ions. No ozone. 
10 year warranty. 

Call today toll free: 1-888-333-8218 



Available at selected retail stores. 
Please call (or a complete list ol dealers. 



Vefita-Alrwasher LLC. 180 Stanley Street, Elk Grove Village 
IL 60007, Tel. (847) 758 9598, Fax: (847) 758 9597 

www.venta-airwasher.com 



® 
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Memory Foam Mattress Prices Slashed! Save up to 

50% OFF! 

Compared to the Nationally Advertised Brand! 



Gel all Ihe benefits of the heavily 
advertised, highly promoted memory foam 
mattress when you get a Dormia mattress 
and save up to 50% off their prices. 
It has everything you want , ^- . . 

except the big price tag! . fr:<i. ". j5: 




DOKMIA 



Similar NASA 
space age material 
for optimum 
pressure relief. 



High perfonnance 
base foam provides 
long lasting support. 



We Challenge You To 
Tell the Difference 

Etormia oflFers the same great benefits 
of expensive memory material 
mattresses. It looks tiie same, it feels 
the same and it works the same way. 
Great pressure relief and less tossing 
and turning, for a better night's sleep. 
Because it is virtually the perfect 
mattress material, Dormia comes 
with a 25 Year Limited Warranty! 

We've Cut Our Prices 
To the Bone 

If you've ahvays wanted to get rid 
of your old innerspring and try a 
memory material mattress, but 
couldn't get past the high prices, now 
is the time to get one. Prices may 
never be this low again. Why pay full 
price for that other mattress, when 
you get all the same space age 
technology and benefits from Dormia. 
It would be crazy to spend more for 
virtually the same mattress! 

C2004 Dormia*. Comparison based on 2004 manufacturer's price lists. Free shipping only within the continental United States. 

All othets call for shipping quote. 



Imagine How Good It Will Feel 

Imagine how it will feel with your 
whole body gently supported by a 
Dormia mattress. You'll sleep better 
and deeper than you ever thought 
possible. And your back will thank 
you every day! 

For a Limited Time Only. 

Free Shipping, No Interest, 
No Payment Financing 
for 6 Months 

To Qualified Buyers 

Easy Payment Plans Available 
as Low as $29 a Month! 

Prices may never be this low again! 

Call Today for Your 
Low Price Guarantee! 

1-800-447-2406 

10 Stage Door Rd., Fishkill, NY 12524 
www.dormia.com/287 

Dept. 287 



■I^DIANT & SOLAIL 






Radiant is ttie most efficient way to heat with 
the sun's energy. Connect right to a solar water 
heater for added comfort and efficiency. 

• SAVE ON FUEL COSTS 

• RETROFIT EXISTING STRUCTURES 

• BUY DIRECT & GET LOWEST PRICES 

• SIMPLE DO-IT-YOURSELF PACKAGES 




a 


www.radiantec.com 800.451.7593 




LumberlitE 'jf^ 



From 
$2,695 





1-800-661-7746 Ext 352 

www.norwoodinduslries.com 



t 




FREE SAMPLE 




i- REACT-A-PACK. NO Induslnes are registered traaemarKs ot ND tnoustnes, Ix. 




BUILT TO LAST 



AND PRICED TO SELL... 



Compare our everyday price for our 
25x40' building: 

► '4,990 OPTIONAI. 

lIBB' flPH * EASY DO IT YOURSELF 

WfBtLmMmk • 30-year warranty 

• 100% USBIBLE SPACE 

• Many siie^i sn;ipes f, aiiplications! • Tough, rugged 
building - lasts; • Heavy gauge Galvalume steel • Easy to 
finisti trussless interior • Totally maintenance free! 

I 1 1 i^^a^ SirainOMBS 61 nCTORT DIRECT 

Mlfe 800-668-5422, 



OWN A MACHINE SHOP 



SSmithy 

• Easy to use - No 

experience 
required. 

• VartaOk - Fix or 

make almost any- 
thing. 

• HtttnUbt-6 
models starling 
at S995 

• CNC CampaOMe 



Do It Yourself on a Smiltiy Uthe*Ml*Drtil 

'■/ can lix most anything. I don l know how I lived 
witliout my Smithy. It paid for itself in no time." 



GUARANTEED to pay for itsalf! 



1-800-476-4849 /'tf'i 

Of Write Smitliy-Oept PM P.O Box 1517.1 
Ann Arbor, Ml 4S103 [ 
www.smllliY.com 
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Classified Ads 



To reach over 9 million prospects, or for additional advertising information, call McNeill Group, Inc toll free at: 1-800-394-5157. ext. 48 
fax: 1-215-321-9636. or e-mail: jmejzak(a)mcneill-group.com. Thank you for choosing Popular Mechanics Classified Advertising. 
385 Oxford Valley Road. Suite 420. Yardley. PA 19067. For subscription inquiries call 1-800-333-4948. 



12 VOLT COMPUTERS 



XENARC 7" LCD TOUCHSCREEN VGA 
MONITORS and in-car computers. 
888-475-3407 Visit KarPC.com 



ALTERNATIVE ENERGY 



COLD SHOP OR BARN? Heat it with 
Infrared! Reduce your heating costs with 
increased comfort www.irheating.com 
888-852-3611 

SOLAR MICROPUMPS garden drip 
irrigation, stock watering, cabin, fountains. 
603-878-0066 www.solar-stream.com 

BUILD UNDERGROUND: HOUSES/ 
SHELTERS/GREENHOUSES DIRTCHEAPI 
Seen on HGTV; "Impressive"— NPR 

800-328-8790 
www.undergroundhousing.com 



ARTS, CRAFTS, SUPPLIES 



WHOLESALE PRICES ON CLOCK 
WORKS, jewelry craft supplies, beading 
supplies, rock-hound supplies, cut stones. 
Catalog $3.00. $4.50 refundable with 
first order. Eloxite, Dept. 45, Box 729, 
Wheatland. Wyoming 82201 



AUTOMOTIVE 



ATTENTION TUNERS Extend Engine Life 
with pre and post lubrication 
www.motorsaver.us 

NEVER BUY ANOTHER BATTERYI 

Extend battery life, revive dead batteries. 
www.batterylifesaver.com 727-446-8400 

$5001 POLICE IMPOUNDS! 

Cars from $500! 
For listings 800-747-9319 ext V503. 

CV AXLES. New & re-manufactured 
constant velocity axles. Auto, atv, racing, 
industrial. Constant Velocity Of Ocola. 
wvw.cvaxles.com 1-800-889-2953. 



AUTO SUPPLIES AND EQUIPMENT 



AMSOIL SYNTHETIC LUBRICANTS. 

Buy Direct. Register to Buy Wholesale. 
FREE CATALOG. 1-888-826-1166. 
www.synthoils.com 

WE ABSOLUTELY GUARANTEE 
AT LEAST 2S<Vb INCREASE 

in your fuel economy & up to 30% more 
hp & drastically reduces emissions. 
Virtually all gasoline engines. Does It sound 
too good to be true? That's why we offer 
a 30-day money back guarantee. 
214-350-2616. www.aquatune.com 



BANJOS 



DEERING BANJO COMPANY OFFERS 
QUALITY BANJOS from $399. 
American Made. Free Catalog 
800-845-7791 www.DeeringBanjos.com 



BICYCLES 



GOLDEN EAGLE BICYCLE ENGINES 
Dependable Commuter Transportation 
Up to 250mpg Sl 30 mph w/200 -fib rider. 
517-410-2793 blkeenglnes.com 

ELECTRIC BICYCLE KIT - Complete Unit 
$79.00. 610-346-8947 Schmieder Co., 
3060 Peachtree Way, Coopersburg, PA 18036 



BOATS, OUTBOARDS, TRAILERS AND KITS 



BOAT KITS - PLANS - mVTTERNS - SUPPUES 

Catalog $5.00, Clarkcraft, 
16-6 Aqualane, Tonawanda, NY 14150. 
716-873-2640. www.clarkcraft.com 

FUN PROJECTl-BUILD A BOAT-216-PAGE 
CATALOG. 240- DESIGNS. $9.95. 
WWW.GLEN-L.COM/PM 

GLEN-L. BOX 1804. /PM55. 9152 
ROSECRANS. BELLFLOWER, OA 
90707-1804, 562-630-6258 



BUSINESS OPPORTUNITIES 



LEARN to Earn $5-7,000 a week 

from home in your own biz. 
Not MLM. 24-Hr/Msg 800-276-5812 

BUNKBEDS. Clear $300/day making Bunk 
Beds. Start at home in your spare time. 
800-382-3180 ext. 1726 

$1,000'S WEEKLY mailing burglar alarm 
advertisements! Free supplies/postage! 
SA5E: Listings-P, POB 699. 
Lake Zurich. Illinois, 60047 

EPOXY YOUR GARAGE OR WORKSHOP 

floor with the original 100% solids 
coating system from MUSCLEGLOSS 
Do-IT-Yourself starting at .75 sq/ft. 
866-456-7766 

BECOME A HOME INSPECTOR 

for just $49! Free information. 
www.HomelnspectlonBook.com 

or call 540-372-9432. 24hrs 

MAKE YOUR DREAM COME TRUE, earn 
$75,000 yearly repairing, not replacing, 

cracks in windshields. Call 800-826-8523 
(US/Canada) Glass Mechanix, 4881 W. 
Hacienda Ave. . Las Vegas, NV 89118. 
Website: www.glassmechanlx.com 



$1,000'S WEEKLY mailing merchandise 
catalogs! Free supplies/postage! SASE: 
RBM Merchandising-P, Box 759, 
Lake Zurich. Illinois, 60047 

FREE eBook on Three Different INCOME 
STREAMS. Quit Your Job! For Any Age. 
No Experience Needed. UNLIMITED 
INCOME POTENTIAL! 
www.TopESource.com 



BUY IT WHOLESALE 



FAMOUS NAME REPLICA WATCHES. 
Top Quality. Authentic Selfwinding. 
Wholesale Prices.www.wwdco.net 



CUTLERY 



KNIVES, KITCHEN CUTLERY and 
MULTITOOLS at amazing discount prices! 
Huge selection, prompt service, FREE 
shipping offer. FREE knife information. 
www.UsefulKnlves.com 



DO-IT-YOURSELF 



PLANS for the "do-it-yourselfer!" 
Woodworking and metalworking. 
724-929-4406 www.how-to-plans.eom 

T-SLOTTED ALUMINUM EXTRUSIONS 

Discounted extrusions & accessories used 
for building jigs, fixtures, frames, guards, 

prototypes, etc. 80/20 Surplus. Visit: 
www.8020.net (click on the Garage Sale 
icon). E-Mail: tcaln@8020plus.com. 

HYDRAULIC JACK REPAIR 

Manual and catalog: $10.00. 
620-594-2247. Hydraulic Parts Supply. 
PO BOX 97-PM, Sawyer, KS 67134 

FACTORY STEEL BUILDINGS.COM 

manufacturer of top quality pre-engineered 
steel buildings. 1-800-454-3333 



DVD'S AND ACCESSORIES 



ELIMINATE DVD COPYGUARDS COPY 
YOUR DVD'S IMPROVE PICTURE QUALITY 
WWW.IHEATS.COM 



DVD COPYGUARD ELIMINATOR, 

R.C. Distributing Co.. P.O. Box 552. South 
Bend. IN 46624, 574-233-3053. 
wvw.rcdlstributlng.com 
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EDUCATION & INSTRUCTION 



SOON THE MARK OF THE BEAST WILL 
BE ENFORCED. Those that receive it, will 
receive the wrath of God. Find out who the 
BEAST is. and how to avoid his l\/ARK. 

No obligation. No one will call. 
Write for free bool< to: THE BIBLE SAYS 
P.O. Box 771 Athens. IN 37371. 
Phone toll free 1-888-211-1715 

HIGH SCHOOL AT HOME. DIPLOMA 
AWARDED. LOW TUITION. EST 1897- 
ACCREDiTED. PHONE FREE ANYTIME. 
1-800-531-9268 OR WRITE 
AMERICAN SCHOOL' , DEPT #3^5, 
2200 E. 170th St.. LANSING, IL 60438. 

ON-LINE SAFETY PROGRAMS - meet all 
of your companies safety training needs 
contact Chris at 1-800-678-6669 
Or visit www.cctc.edu 



ENGINES, MOTORS & STARTERS 



ENGINES - BrIggs, Kohler, Others - 

HUGE DISCOUNTS! Catalog $3.00. 
Engine Mart, 2642 Newfound, 
Merritt Island, FL 32952 



FINANCIAL 



FREE GRANTS- Home Purchase/ 
Repair/ Business Education. $5000- 
$500.000 800-306-0873/888-384-9608 
www.capitalpublicatlons.com 
800-416-0712 

$5,000 CREDIT GUARANTEED! 

Unsecured Visa, MC. Bad credit approved. 
1-800-242-0363 ext. 3546 

$$ IMMEDIATE CASH LOANS-GRANTS $$ 

$1,000.00-$300,000.00 AVAILABLE. 
REGARDLESS OF CREDIT/ INCOME!! 

SAME DAY PROCESSING! 
CALL ANYTIME: 1-800-691-0210 

BAD CREDIT? 

With this secret you'll laugh at your bad 
credit! Free recorded message: 
1-801-323-7800 (x209). 
www.Credlt-Secrets-Blble.com 



FOR INVENTORS 



OAlx - PATENTS MAY BE GREEK TO YOU 

- to me they are "plain English." 
AFFORDABLE Patent, Trademark & 
Copyright Applications by Registered 
Patent Agent with 25 years experience. 
Free info 1-888-404-1999 
www.patentservlces.com 

PROTECT YOUR IDEA! 
Write Your Own Patent Application 
PaterrtPro® Software 
www.patentpro.us 

PATENT, TRADEMARK, COPYRIGHT 
SERVICES. High Quality, Low Prices, 
Electrical & Mechanical. 
Former Examiner. (713) 748-7457. 
mlnnie@minnie-patent.com. 
www.minnie-patent.com 



GIFT IDEAS 



Hyper HIghDrawUcks + Super NewMatix 

www.liberator.com 



GUNSMITHING 



NEWI HOW-TO GUN REPAIR £ 

Customizing Videos. 1-800-797-0867. 
www.amerlcangunsmlth.com 



HEARING AIDS 



HEARING AID REPAIR All makes/models, 
nationwide, since 1967 800-653-8882. 
www.LilliElectronics.com 

HEARING AIDS - GUARANTEED 
LOWEST PRiCESI No huge commissions. 
Home trial, terms. All makes. We're the 
oldest, biggest, best. Custom instrument 
specialists. Free information, 
1-800-323-4212. Lloyds-PMC 

DIGITAL CUSTOM HEARING AIDS - 
FREE CATALOG, Powerful Custom Aids, 
B.T.E.'s, Top Brands, All Styles. Repair Service 
and Accessories. SAVE 1/2 OR MORE. 
Power Hearing, P.O. Box 64326, 
Virginia Beach. VA 23467-4326. 
1-800-260-4134, www.powerhearing.com 

FREE HEARING AID CATALOGI 

Huge Discounts! Lowest Prices! 
Save 70%! Trial! 1-800-462-5778 

NAME YOUR PRICE HEARING AIDS. 
AVAILABLE THROUGH LOCAL 
SPECIALISTS. 1-888-867-1087 
WWW.HearingAldPrlce.com 

FREE HEARING AID CATALOG. CUSTOM 
DIGITAL AND PROGRAMMABLE. HUGE 
SAVINGS. 45 DAY TRIAL. BETTER 
HEARING, PO BOX 219 DEPT 32, 
BROOKPORT, IL 62910. 1-800-320-3300 



HELP WANTED 



$400 WEEKLY ASSEMBLING Electronic 
Circuit Boards/Products. Rush S.A.S.E.: 
Home Assembly - PM. P.O. Box 216, 
New Britain, CT 06050-0216 

$900-$2,320 WEEKLY POSSIBLE! 

Mailing brochures from home. 
FREE INFO. 1-800-890-4175 24 hrs. 

EASYWORKI EXCELLENT PAY! 

ASSEMBLE PRODUCTS AT HOME. 
TOLL FREE 1-800-467-5566 EXT 5038 



HOME IMPROVEMENT 



INTERIOR STORM WINDOW KITS. 

Plexigias. Magnetic. Economical. 
Soundproof. Invisible. Guaranteed! 
800-321-WARM. www.windowsaver.com 

LEAKING SHOWER DRAIN? 

"Replace the drain, not the whole shower" 
WingTlte Drain installs from the top, 

no below access required. 
www.wlngtite.com 800-200-2678 



HOVERCRAFT 



SIDE X SIDE 4 SEAT Reversible. 
Assembled or kit. 800-285-3761. 

www.neoterichovercraft.com 



INVENTORS 



HAVE AN IDEA? We can help submit to 
industry. Patent Services. 1-888-439-IDEA 

Litman Law 

Richard J. Apley 
Former USPTO Director, 
independent Inventor Programs 

Searches/Applications/Trademarks 
Near USPTO Free Information 

www.4patent.com 1-800-4-PATENT 

ACCUSEARCH Specializes in Thorough, 
Prompt, inexpensive Patent Searches. 
1-800-999-5498 

SUSPENDERS WITH PATENTED NO-SLIP 
CLIP. Free Catalog 800-700-4515. 
www.suspenders.com 

PRODUCT DESIGN and PROTOTYPING 

Let us help you bring your ideas to life! 
www.ProductDevelopmentlnc.com 
1-727-490-2269 

STRAIGHT ANSWERS to your 
patent and invention questions from 
Registered Patent Attorney, Tim Barlow 
703-864-7965, www.barlowpatent.com 

S.E.L.L. ® YOUR IDEA Free info on Patents, 
Licensing, Marketing, Professional 
Prototypes. 800-451-1326 
www.harshawresearch.com 

INVENTORS: Free information tells 
how to offer your invention for sale or 
license. Kessler Corporation. 50+ years 
800-537-1133. ext. 25. vww.kesslercorp.com 

NEW PRODUCT IDEAS WANTED! 

Whatever your idea ... Whatever the industry 

... Davison Inventegration® can help you 
prepare and present your idea, patented or 
unpatented, to corporations for licensing. 
We deliver professional results. 
CALL 1-800-544-3327 
FOR A FREE INFORMATION PACKAGE! 

DEAL DIRECTLY WITH REGISTERED 
PATENT AGENT and qualified US 
Patent Office Examiner DONT BE FOOLED 
BY PHONIES, Free patent information - 
"Patent. Develop. Market Your Invention". 
Richard L. Miller. 12 Parkside Drive. 
Suite M. Dix Hills, NY 11746-4879. 
631-499-4343. 1-800-242-9853, 
HTTP://WWW.pto-ag.com 

INVENTORS - NEVER SEND IDEAS TO 

STRANGERS! LEARN AFFORDABLE 
PROTECTION / MARKETING METHOD 

NON-PROFIT ORGANIZATION. 
FREE INFORMATION: 1-800-846-3228. 
www.i nventassist .com 
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LADDERS 



LITTLE GIANT LADDERS As seen on TV 
Free Catalog Call 1-800-833-0800 
www.lndustrialladder.com 



LIVE STEAM MODELS 



WORKING STEAM MODELSI Winter 
Discounts! Accessories, Parts, Stirling 
Engines, Limited Edition Tin Toys. 
Catalog $6.95 Refundable. 
www.yesteryeart0y5.com 
1-800-A81-1353 



MACHINERY, TOOLS AND SUPPLIES 



NEED METAL? SMALL ORDERS WELCOME. 
ALUMINUM, BRASS, STAINLESS, ETC. 
WWW.INDUSTRIALMETALSALES.COM. 
1-586-783-2238 

A" METAL Cutting Latlie $153.20 
www.taigtools.com 
12419 Nightingale, Chandler AZ. 85249 



MEDICAL-HEALTH DISCOUNTS 



VISION, DENTAL, DRUGS, IS MORE. 
Low cost! Guaranteed Savlngsl 
www.omniselect.com 800-665-9976 



MUSIC INSTRUCTION/INSTRUMENTS 



JUST STRINGS for Guitar, Bass, Orchestral, 
Folk and Ethnic instruments. World's largest 
selection. Rated "Top Service- 5 Stars" 
by Yahoo! www.juststrings.com 

ACCORDIONS, CONCERTINAS, 

Button Boxes, New, Used, Buy Sell, Trade, 

Repair. Castiglione, Box AOS, Warren, 
Ml, 48090. Catalogs $5. (586)755-6050 

www.Castiglioneaccordions.com 



NURSERY STOCK 



TREE SHRUB SEEDLINGS 

Direct from Grower. Plants for Landscaping, 
Wildlife Food-cover, Timber, and Christmas 
tree production, FREE color catalog. 
CARINO NURSERIES, PO BOX 538PM 
Indiana. PA 15701. (800) 223-7075 
www.carinonurseries.com 



OF INTEREST TO MEN 



MEETI.OOO LATIN WOMENI South 
American Singles Vacations. FREE 
Brochures! (713) 896-9993. 
www.tlcworldwide.com 

ASIAN BRIDESI Worldwide! Free Details/ 
Photos! PIC, Box 4601-PM, TO., CA 91362. 
805-492-8040. www.pacisl.com 

BEAUTIFUL RUSSIAN. Ukrainian and 
European ladies want to meet you at 
wvkw.svetlanas.com 

LOVELY MEXICAN, Latin ladies seek 

marriage. Free photo brochure. 
Latin International. 1-619-685-5194 



IS IT BETTER THAN VIAGRA? 

Buy two bottles, get one free. 
Call Mother Natures. 1-800-458-1613 

ERECTILE DYSFUNCTION? 
Guaranteed immediate results with 
one-time application. Not a drug, iierb, 
device, meditation or an exercise, but a 
clear, medically-prescribed METHOD. 
Full instructions (Report #30A), $20.00 
to: Pine Brook Research, PO box 184, 
West Salem, Wl 54669. 
www.pinebrookresearch.com 



PLASTICS 



PLASTICS-PURCHASE ON-LINE 

Visit www.modernplastics.com. 
Hundreds of plastic sheet, rod, tube, film 
and accessories on-line. Credit Cards, Fast Ship 



REAL ESTATE 



FREEI OZARKS' LARGEST REAL ESTATE 

catalog! Affordable mountain properties 
of all types. 1-800-591-4047, 
e-mail: omt@Jamlsonsvcs.com 

HOMES FROM $10,0001 

4% Down, 30 years @ 8.5% APR 
for listings 800-747-9364 ext B533 

GOVERNMENT LAND 
US CITIZENS ONLY. 20-160 acre claim 
program still available, get yours for $20.00 
government fee, IN AK, AZ AR, CA, CO, ID, MT 
NV, NM, OR, UT WA, WY. For complete, step- 
by-step package including maps, telephone 
help line, filing forms, etc. send $20; or for 
more information send $3. PUBLIC LANDS 
TITLE, PO BOX 2945-PM Port Angeles, WA 
98362-0336(this Is not Homesteading, it's 
much easier and only costs $1 per acre) 
www.governmentland.com 



REAL ESTATE WANTED 



WE BUY HOUSES, Apartment Buildings, 
etc. Can Pay Cash or make Payments. 
877-642-2897 



RECREATIONAL VEHICLES 



BUYING OR SELLING AN RV? 
VISIT www.RVonllne.com 
1000's HAVE LISTED AND SOLD! 



SECURITY SYSTEMS 



WIRELESS HIDDEN CAMERAS 

In briefcases, books, sunglasses, clocks, 
and more. Stun guns, pepper sprays, 
self defense products. Distributors wanted. 
We drop ship. 800-477-1739. 
vww.safetytechnology.com/pmc 



SPECIAL SERVICES 



INFORMATION On anything. Ferguson 
Research Specialist, 60-15 Woodslde. 
Woodside, NY 11377 



STAIRS 



SPIRAL STAIR KITS. Patented all-wood 
design. Precision Pine Inc. 877-885-8902. 
www.spiralstaircase.com 



TOOLS 



TRUCK SHOP TOOLS AND EQUIPMENT. 

New and reconditioned. 
One-year guarantee. "The Best for Less" 
Visit www.wesbrookslnc.com 



TREASURE FINDERS 



BURIEDTREASURE- Sensitive equipment 
allows locating from distance. 
Brochure free. Simmons, Box 10057-MA, 
Wilmington, NC 28404 



WANTED TO BUY 



BUYING GOLD, SILVER, 
PLATINUM-ANY FORM; 

60 years experience. Free pricing quotes. 
Top payment. 1-800-932-1010 
www.preciousmetalsreclaiming.com 



WATER PURIFICATION 



100<Vb STEAM DISTILLED... 

Countertop water purifiers. Free catalog. 
1-800-874-9028. wvw.waterwise.com 



WATERSCAPES 



WATERSCAPES create your own 

backyard paradise. Learn how to 
build artificial boulders.BIg demand 

by pool builders, landscapers. 
Visit wvw.waterscapesmagic.com 



WINEMAKING/BEERMAKING 



WINEMAKERS - BEERMAKERS. 

Free Catalog. (800)841-7404. Kraus, 
7850-L, Independence, Missouri 64054. 
www.eckraus.com/offers/L.asp 



WORK AT HOME 



WEEKLY PAYCHECKS! Home assembly! 
Box 26552, Prescott Valley, AZ 86312-6552 
www.HomeEmployers.com 



WORKING STIRLING ENGINES 



STIRLING ENGINES. 

Steam, Limited Edition Tin Toys, Boats, 
Trains & Accessories. Winter Discounts! 
Catalog $6.95 Refundable. 
www.yesteryeartoys.com 
1-800-481-1353 
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BREWING BEER STARTED as a college-age hobby 
for Adam Avery, now 38, but after years of tinker- 
ing it became a more sober affair. "I was making beer 
faster than I could drink it, or even give it away," he 
recalls. Launching his Boulder, Colo., brewery in 1993 
involved long nights battling frozen grain mills and 
balky pumps, and days enduring prying feds running 
mandatory background checks. These days, Avery 
and a small staff make some 137,000 cases a year, 
focusing on strong ales derived from old British and 
Belgian recipes. •• ^ , , -" 

FERMENTING VESSELS 

Yeasts work their magic in these 
stainless steel conditioning tanks. 
Encased in an electronically con- 
trolled layer of glycol, each tank 
can cool thousands of just-boiled 
gallons some AO ° within A8 hours. 




AIR TESTER 

This glass Zahm & Nagel tester Is 
used to spot-check levels of air In 
bottles before they go to market. 
Keeping air content down reduces 
spoilage. "It's a pretty expensive lit- 
tle unit," says Avery. "Very delicate." 

HYDROMETER ^ 

Conceptualized by Leonardo da 
VIncI and perfected for brewing In 
the 1700s, hydrometers measure 
dissolved sugars In a water-malt 
solution. This tells Avery how well 
he's mashed his grains— and how 
strong the beer may turn out. 

WHOLE GRAINS 

No grain, no glory: This Imported 
specialty malt Is used In Avery's 
White Rascal, a Belgian-style ale. 




AGING BARREL 

Avery ages select beers (such 
as his Beast line) In 59-gal. 
oaken casks like this one, for- 
merly a port wine barrel. "There 
are only a handful of American 
microbrewers aging beers this 
way," he says with pride. 

SPARGE PADDLE 

During the "mash"(when milled 
grain is rinsed with superheated 
water), things can get sticky. A 
"stuck runoff" can allow the grains 
"^o congeal Into a glutinous mess, 
blowing an entire batch. This steel 
paddle keeps it all moving. 




THIS PRODUCT 
IS NOT A SAFE 
ALTERNATIVE TO 
CIGARETTES 
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NEVER WALK WHEN 

I CAN RIDE. And I 

EVER RIDE WITHOU 

Y Cope." * 
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